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A GENERAL COMPUTER DATA PROCESSING SYSTEM:
DOCUMENTATION OF THE ATS-5 GROUND STATION
MAGNETOMETER PROGRAM

INTRODUCTION

A computer program capable of transforming and displaying specific time-
dependent data recorded on an indefinitely large number of tape reels is a
common need within scientific activities. The ATS-5 Ground Station Magnetome~
ter Data Processing Program described in this documentation is of this type. It
is suggested that the data operations accomplished by this processing system
are of sufficiently general application that the system could be used to process
other types of data with little modification. To enable a determination of the
applicability of this system for a particular data processing use, a list of these
data operations is presented below. Also, a concept-level ""plain language' flow
chart for their implementation is presented in Appendix A, and a commented
listing of the production program is presented in Appendix C. The program
logic is summarized under '"Main Program' on page 15, and in the flow chart in
Appendix A, This documentation uses an original instructional device involving
numbered comments to aid the reader to understand the program. This is ex-
plained more fully on pages 4 and 14.

The effectiveness with which the program has processed the ATS-5 data suggests
that it successfully avoids the weak points of too much or too little sophistication
which has troubled other data processing programs observed by the author. Data
systems written by the author using the techniques described in this publication
have kept the number of unprocessed ATS-5 flight and ground data tapes on hand
to zero and are concise enough to be completed in four months by one experienced
person. The production program card deck will be supplied upon request.

1. General Data Operations in this Program

A, Expression of data time in terms of a single physical unit (milliseconds)
for computational convenience for data extending over minutes, hours,
days, or years (see explanation under '"Data Time Value Assignment"
on page 11).

B, Selection of time intervals of data to be processed by designation of
their beginning times (TI) and end times (TF) on program input cards
in chronological order,

C. Search through the tape to data with times within the time interval cur-
rently selected for processing.



NOTE:

Confirmation that the tape used in the computer run is the one in the
data tape library bearing the data time intervals selected for processing
by the TI, TF program input cards. This is done by print-out of the
beginning and end time of the data tape mounted on the tape drive which
shows if this tape contained the data time interval currently selected

for processing as indicated by print-out of its TI and TF. This program
proceeds to the next TI, TF selector card if the mounted data tape post-
dates the first TI, TF selector card. It terminates the computer run if
the end of the data tape is encountered while searching for or processing
data in the currently selected time interval,

In other programs using this general data processing scheme such as
those for ATS-5 and OGO-6 satellite flight data which, contrary to this
program, are intended to process many data tapes in a single computer
run differing action is taken when the mounted tape does not contain
data in the currently selected time interval. Instead, the computer
operator is provided with on-line printer messages showing the begin
and end time of each tape he mounts enabling him to ultimately mount
the tape containing data in the currently selected time interval (also
printed on-line) if this tape has been made available to him, and through
some oversight he at first mounts some other tape. These programs
permit the operator to proceed to the next TI, TF selector card if the
proper tape is not available. Also, programs using this general data
processing scheme avoid the considerable programming complication
of a ""data time span versus relevant data tape identification number"
directory logic module for automatic on-line printer tape mounting re-
quests. In these programs this directory function is achieved by desig-
nation of the data tape identification numbers in the sequence in which
they are to be used in the run by the person submitting the program.
This person refers to the data tape shipping slips for tape begin and
end time information to do this. This scheme has been found practicable
even when as many as 12 or more ATS-5 satellite PB data tapes have
been sybmitted in a computer run directly producing output data dis-
plays. The sheet of on-line printer messages showing begin and end
times of the time intervals selected for processing, the begin and end
times of the data tapes actually mounted, and printed indications of the
computer operator's response to the respective tape mount requests
constitutes a report that would show any deviations from the data tape
utilization instructions submitted with the job. The only prerequisite
on the data organization on a tape for this general data processing
scheme to process all data on it is that the data within any given file be
in chronological order — the various files of the tape do not have to be.
Also, it is permissible for data missing from a tape to appear on another
tape.



E. Ignore any data on the tape with time which is out of chronological
order,

F. Do processing unaffected by any missing data, i.e. irregular jumps in
data times,

G. Unpack the data values from their fields of various bit lengths in each
logical record (a grouping of bits on tape comprising the dataina
definite format which by repetition forms the data tape) into fortran
variables for processing in the main program.,

H. Mathematical conversion of the data into appropriate physical units.

I. Isolation of collections of data (referred to as Plot B arrays) of specific
time intervals relative to the beginning of the day of data to do statistics
on and/or to graphically display on microfilm as a function of time
(termed the Plot B display).

d. Obtain collections of time-averaged data points (referred to as Plot C
arrays) to produce "'quick-look'" summarizing graphical microfilm plots
of events over specific time intervals relative to the beginning of the
day of data (termed the Plot C display). These "summary" microfilm
frames appear right after the end of the microfilm frames which they
summarize. The time interval over which an average is computed is
a variable of the program presently set at 30 seconds.

K. In graphical microfilm display, choice of ordinate and abscissa scale
(independently) to display data plotted in any given frame with the best "
resolution. The choice of scale is based on the prevailing data sampling
time interval for the abscissa scale, and the range in data values plotted
in the microfilm frame for the ordinate scale.

L. Display numerical values of processed data as a function of time on
paper print-out. )

2. Functions of this Documentation

A. Define the type of data processing accomplished by this program pointing
out the methods used, and their usefulness for writing programs to do
similar processing on data of other types (see Appendix A for flow chart
illustrating how various general data operations are done in this program.)



B. Describe the data, source of data, and data tape format specifically
processed by this program (see Appendix B for the data tape and logical
record format).

C. Itemize all subroutines and their functions,

D. Explain in detail the program logic using numerous plain language
comments prefacing the program statements to which they apply (see
program listings in Appendix C and detailed "Autoflow'' flow chart in
Appendix D), These comments are numbered to identify corresponding
specific program statements in the program listing by comment number
reference in explanations of program logic in the written documentation
and in the flow charts in Appendices A and D,

E. Describe the various display outputs of the program and show samples
of them (see Appendices E, F, and G).

COMPUTER INFORMATION

The program is written for the IBM/360, Operating System release number 16

or higher with the new SCORS Stromberg Carlson 4020 plotter subroutine pack-
age. However, the main program can be used without change for any plotter since
all plotting logic is "modular", i.e., done by subroutines called by the main pro-
gram. To use the program to drive a plotter other than the SC4020, it is neces-
sary only to replace the SC4020 subroutine calls by calls to the subroutine pack-
age of the replacing plotter.

The main program and all but one of the subroutines are in Fortran IV. A small
subroutine named PICK used for unpacking the data values from the bit sequences
in the logical records on the data tape is in IBM/360 Assembly Language. Sub-
routine PICK is sufficiently general to be used for data "unpacking' in a logical
record of any format,

All program input and output operations are done by Fortran IV in the main pro-
gram since IBM/360 Fortran has sufficiently versatile capabilities to read data
tapes of arbitrary format without the need for the less simple I/O instructions
of the assembly language.

The amount of IBM/360 core required by the program is 200,000 bytes. The
IBM/360 computer time required on the Model 75 is about 20 minutes for each
day of data. On the IBM/360 Model 91 the program runs twice as fast,



DATA DESCRIPTION AND SOURCE

The data read from a tape and processed by this program is raw magnetometer
readings of the components of the geomagnetic field in the H, D, Z coordinate
system (see Appendix H for definition) and readings from an additional experi-
ment channel (called R readings) at a specific location on the earth's surface as
a function of time. This location is at a Canadian geophysical ground station
situated near the foot of the geomagnetic line of force passing through the ATS-5
satellite. Two such stations are operating: LYNN LAKE and THOMPSON in
Manitoba, Canada. All of the data on a given tape will be from one of these sta-
tions. The output displays of the program are identified by labelling showing
the name of the station to which they apply.

At both stations, data is written on the tapes by inexpensive tape decks fed by

the magnetometer. The tape decks are specially designed to directly write the -
data on tape in physical records (a division of data bits on tape containing special
non-data control and check bits and bounded on both sides by "inter-record gap"
tape marks) in accordance with IBM/360 tape physical record specifications,
This enables reading of the data tapes by the IBM/360 without intermediate tape
format conversion procedures., Approximately 30 days of data is written on a
tape, the tape deck-magnetometer digital data recording unit being unattended
for this length of time.

The phrase "set of H,D, Z, R data' used throughout this documentation signifies
the values of the H,D, Z, and R data readings- sampled at the same instant of
time and recorded on tape in the normal course of operation of the ground sta-
tion digital magnetic data recording unit.

PROGRAM PURPOSE AND OUTPUTS

The purpose of the program is to convert the raw H,D, Z coordinate system
geomagnetic field component data count readings and auxiliary experiment chan-
nel R readings (if channel R is being used for magnetic data) on tapes from
ATS-5 ground stations into gamma (equal to 10~° gauss) units for a selected
time interval of interest, and to display the results.

The display output of the program is as follows:
1, time-ordered numerical print-out of H,D, Z (in gamma units), and the

name of the experiment on the R channel and the R data values (see
sample in Appendix E),



NOTE:

graphical plot of the instantaneous H, D, and Z values plotted individually
as a function of time on Stromberg Carlson 4020 plotter microfilm
(called Plot B, see sample in Appendix F).

graphical plot of 30-second average H, D, and Z values (in gammas)
plotted individually as a function of time on SC 4020 plotter microfilm
(called Plot C, see sample in Appendix G).

The time assigned to each averaged H, D, or Z value is the mid-time of
the 30-second time interval containing the data used for calculating the
respective average.

GROUND STATION DATA TAPE FORMAT

The designed tape format is as follows (see Appendix B for detailed schematic
diagram of the tape format):

1.

Physical record (alternatively called ""block') control bits and inter-
record gap length — within IBM specifications.

Physical record length — 7200 IBM/360 bytes.

Logical record characteristics (see Appendix B for detailed description

of a logical record).

A. . Length — 72 IBM/360 bytes
B. Logical records per block — 100
C. Data contents of a logical record (in order of occurrence on tape)

1) time (day of year, hour, minute, second) of first of the ten sets
of H,D, Z,R data counts in the logical record

2) station ID code
3) R experiment channel code
4) data year code

5) first of the ten sets of H,D, Z, R data counts in the logical
record



6) 48 dummy bits not presently used

7) the nine remaining sets of H,D, Z,R data counts of the logical
record

D. Time span covered by logical record — depends on the time in-
terval between sampling of each set of H,D, Z, R data. This time
interval is set manually by a control on the Magnetometer Field
Monitor (see '"Design Sample Time Intervals' below). The data
sample time interval is usually one second.

E. Data files per tape — 1

SPECIAL SITUATIONS ON DATA TAPE

The actual tapes differed from the original design specifications in some blocks

as follows:

1. block length less than 7200 bytes (some as short as one byte)

2. control bits not within IBM specifications

3. data sampling time interval different from design value

4, vyear code (see "ID Codes" below) for 1969 wrong (for entirety of tape)

5. day of year of a logical record occasionally wrong

6. occasional blocks with incorrect format in that the block does not begin
with the beginning of a logical record (the data time field) causing all
following logical records of the block to also be off-format

7. spurious extra ends of file on data tape

The IBM/360 reacts to short blocks (less than 18 bytes) and/or incorrect con-
trol bits as though an I/O error for the block involved occurs. This causes
multiple re-reads of the block by the IBM/360 rapidly wearing through the data

tape.



STEPS TAKEN TO ACCOMMODATE SPECIAL SITUATIONS
ON GROUND STATION DATA TAPES

1.

A computer that re-reads blocks with faulty control bits and/or length
less than 18 bytes zero times was found. A program for it, shown in
Appendix I, was written to copy blocks of the original tape padded out
to 7200 bytes by hex 9's if short and with a hex 1 inserted in the last
hex digit of the dummy bit field of the first logical record as an indi-
cator if read with I/O error. All data of a block with such an indicator
is flagged with an "F" in the microfilm display and numerical print-out
since data read with an I/O error may be unreliable., The copied data
tape has no faulty control bit or short block problem when run on the
IBM/360. This computer used for copying is the IBM/1800 located in
Goddard Space Flight Center, Building 2 ground floor. It can be oper-
ated by the programmer himself.

The program calculates the data sampling time interval for the data of
a logical record (with valid time information) by dividing by 10 the
difference between the first data sample time (the first 9 hex digits of
the logical record) and that of the next consecutive logical record if it
has valid time information. This handles any operationally imposed
data sampling time interval changes within the block., Tests deter-
mining what constitutes valid times are described in (3.) following.
The 10 sets of H,D, Z,R data of any logical record having a data
sampling time interval differing from design specifications are pro-
cessed as usual, but are flagged with a "T" in the microfilm display
and .the numerical print-out.

A logical record which has an invalid time field (first 9 hex digits) or
which is followed by a logical record having an invalid time field
(making determination of data sampling time interval impossible) is
not processed. Following are conditions defining an invalid time field
of a logical record:

A, day of year, hour, minute, or second having an impossible value,
e.g., day of year greater than 366 or less than 1 (if this occurs the
time field of the logical record is set to zero as an indicator in-
stead of the equivalent number of milliseconds since the "ZERO
YEAR'" time origin as described below).

B. time of the logical record greater than time of following logical
record (chronological order test).



C. time difference between logical record and the following one
greater than maximum value (10 seconds) prescribed by design
specifications (guards against the use of an incorrect data sampling
time interval in assigning a time to each of the 10 sets of H,D, Z,R
data in the logical record).

To enable processing of the data in the occasional short blocks (less
than 7200 bytes) on the original tape the program puts hex 9's in that
part of the fortran array (IDAT) receiving the data block which is not
filled by the block due to its shortness. In this way data from a previ-
ous block will not remain at the end of the array to be incorrectly in-
terpreted as data of a new block. Thus, the program will ignore any
blocks having hex 9's in the time field of the 2nd logical record or
before. Also, any logical records having hex 9's in it or in the time
field of the following logical record is recognized as the last logical
record of a short data block and is not processed, '

In the absence of the correct year code field in all logical records of
data tapes of year 1969, (year code for '69 as well as '70 was zero),
the change of day of year to a value less than 365 was used to indicate
beginning of 1970 data. Due to the unreliability of the year code field
in the data tapes, the correct year at the beginning of the tape being
processed is supplied by means of a fortran statement placed in the
main program,

Data tapes with spurious ends-of-file are processed by means of a
specially modified program deck which considers the tape as one having
multiple IBM/360 data sets and uses the required special IBM 360 job
control cards. The actual number of files on the tape must be entered
into this special program which is not shown in this publication. A copy
of this program can be obtained from the author.

Avoidance of data loss in tape blocks with format errors was accom-
plished by use of special program logic. This logic searches for the
first occurrence in the tape block of a distinctive bit configuration (the
dummy bit field of the logical record as shown in Appendix B). Since
this relatively easy to locate bit configuration occurs at a fixed position
within a logical record, the hexadecimal digit beginning the first logical
record in the tape block is also determined once the first dummy bit
configuration is found. K the hexadecimal digit beginning the first
logical record is not the first hexadecimal digit in the tape block, the
fortran array containing the data of the tape block is shifted so that it
is before processing continues. This format error corrector fails if



the logical record length is not constant as occasionally happens. The
program utilizing this corrector logic is not shown in this publication,
Copies of this program can be supplied however.

STATION, ADDITIONAL EXPERIMENT CHANNEL (R),

AND DATA YEAR ID CODES

See Appendix B for where these codes appear in each logical record of the data
tape. The field length for each code is 4 bits, i.e., one hexadecimal digit. The

codes, in hexadecimal, follow:

1. Station Codes

A. 1 = LYNN LAKE
B. 2 = THOMPSON
C. 3 = WINNIPEG
D. 4 = THE PAS

2, Additional Experiment Channel (R) Codes

A. 0 = not used

B. \ 1 = H magnetic field component

C. 2 = D magnetic field component

D. 3 = Z magnetic field component

E. 4 = proton experiment (total magnetic field)
F. 5 = other experiment (photometer, etc.)

3. Year Codes

A, 9 = 1969
B. 0 = 1970
C. 1=1971

10



D. 2 =1972
E. 3 = 1973
ete.

DATA TIME VALUE ASSIGNMENT

Each logical record has 10 sets of H, D, Z, R data each set corresponding to an
instant of time. Only the time (in day of year, hour, minute, second) of the first
set of H, D, Z, R data is given in the logical record. The time for each of the

9 remaining sets of H, D, Z, R data is obtained by adding to the time of the first
H, D, Z, R set the data sampling time interval (between each H, D, Z, R set of
data) the number of times appropriate for the particular set of H, D, Z, R to
which a time value is being assigned. For example, to get the time of the third
H, D, Z, R set the data sampling time interval is added to the time of the first
H, D, Z, R set twice. As mentioned above, the data sampling time interval for
the logical record is the difference between the time of its first set of H,D, Z,R
data and the time of the first H, D, Z, R set in the next consecutive logical
record divided by 10. If either of these two times do not pass the time validity
tests described above, no data sampling time interval is calculable and the data
of the logical record is ignored. This method enables automatic handling of
change of the operating sampling time interval wherever it occurs on the data
tape.

To do computations with time, such as time addition to get data point times, or
taking time difference between begin time of a microfilm frame and the data
point time being plotted (to get its abscissa in one system of units as required
by plot subroutines), etc., any time value used in the program is converted from
calendar units (year, day of year, hour, minute, second) to the equivalent num-
ber of milliseconds the time value is from an arbitrary time origin. This time
origin (called ZERO YEAR) is prior to the earliest time value in the data tapes
so that the "number of milliseconds since ZERO YEAR'" equivalent of a data
point time will never be negative. The arbitrary point in time taken as ZERO
YEAR is zero hour, minute and second of the first day of any year if this time
precedes the earliest data to be processed. However, ZERO YEAR must not
pre-date the data so much that the "number of milliseconds since ZERO YEAR"
expressing the latest time used in the program is so large as to exceed the com-
puter storage allotted to it. In this program, times (in "milliseconds since zero
year") are in fortran double precision which allows (for the IBM/360) processing
of times near enough to ZERO YEAR so that their equivalent in "milliseconds
since ZERO YEAR" is 17 significant digits or less., Thus many years of data

11



can be processed without change of the ZERO YEAR (set by a fortran arithmetic
statement to 1969 at beginning of main program).

The program uses two auxiliary subroutines for operations on time. These are
subroutine MSZRDP to go from time in calendar units (year, day, hour, minute,
second) to the equivalent in milliseconds since ZERO YEAR, and subroutine
MSCLDP to go from "milliseconds since ZERO YEAR'" to the more convenient
equivalent in calendar units (year, day of year, hour, minute, second).

MAGNETIC FIELD MONITOR DESIGN DATA SAMPLE TIME INTERVALS

The operating data sample time interval is set by a control switch on the Mag-
netic Field Monitor and is seldom changed. The usual data sample time interval
is one second, i.e., the time interval between times of consecutive sets of H, D,
Z, R data is usually one second. The possible data sample time intervals by
original monitor design are .1 sec, 1 sec, 2 sec, 5 sec, or 10 sec.

PLOT B (NON-AVERAGED DATA DISPLAY) FORMAT

Each microfilm frame consists of a graph of the H component (in gammas) as a
function of time, a similar D component graph, and a similar Z component graph -
of the same frame. See Appendix F for a sample plot B.

The time scale for the H, D, and Z component plots on the frame is the same
and depends on the data sampling time interval for the first set of H, D, Z data
of the microfilm frame so that the time scale optimum for the prevailing sam-
pling time interval at the start of the plots is used. The time scale (the data
time length covered in the microfilm frame) that we considered optimum as a
function of data sampling time interval is as follows:

DATA SAMPLING DATA TIME LENGTH
TIME INTERVAL COVERED IN FRAME
.1 second 1 minute
1 second ¢ minute
2 second 12 minute
5 second 1 hour
10 second 1 hour

12



The program causes the begin time and end time of any plot B to delimit an
integral multiple of the chosen data time length from time zero of the day of
data, and to include at least one data point positioned properly on the time scale
even though data gaps may exist. This facilitates data comparisons for different
days. A vertical line appears on the microfilm frame every sixth of the se-
lected data time length covered by the frame, The time intervals between these
vertical lines are further sub-divided by 10 short vertical "tic' marks.

The vertical scale for the H (in gamma units) plot of the frame depends on the
maximum and minimum values of the H component values being displayed in the
plot. Similarly for the vertical scale of the D plot, also the vertical scale of
the Z plot. Only six vertical scales, i.e., low and high limit of vertical scale
for a given component are possible. The specific vertical scale chosen for the
component plot on the particular microfilm frame is the first of the following
six scales which includes both the maximum and the minimum of the component
values displayed in the plot.

VERTICAL PLOT SCALES

(the one displaying the

component with the best
~ resolution is chosen for

the microfilm frame)

-60, to +60,
~150, to +150,
-300. to +300,
-600. to +600,

-1200, to +1200.
~-2400. to +2400,

A horizontal line appears on the respective component plot on the microfilm
frame every sixth of the data range (in gamma units) covered by the selected
vertical scale. The scale between these horizontal lines is further sub-divided
by 10 short horizontal 'tic'' marks.

PLOT C (AVERAGED DATA DISPLAY) FORMAT
A Plot C appears every time data spanning an hour of time has been displayed
by plot B's. Its purpose is to summarize (as 30-second time interval averages)

for each individual component the instantaneous data displayed in the intervening
(an "hour's worth') plot B's. This provides a "quick-look' capability to the

13



scientist using the microfilm. For example, a plot C summarizes and appears
after every ten plot B's when the plot B data time length is six minutes (which
is the norm),

The scheme for the vertical and horizontal scales for plot C are the same as
those for plot B described above except the horizontal scale (the time scale) is
non-variable and always covers one hour of data. See Appendix G for a sample
of plot C.

EQUATIONS USED IN PROGRAM

1. To obtain the H, D, or Z field components values from magnetometer
"counts' for the individual component as recorded on the data tape.

FIELD COMPONENT (in gammas) = COUNTS FOR COMPONENT X ,976408 - 2000,

2, To provide reliability that a 30-second average component value does
approximate the true field component value at the time assigned it, no
average component value is established for the 30-second interval
unless at least 1/3 of the maximum number (30 seconds divided by the
data sampling time interval) is available in the 30-second interval for
computing its average. Thus, the minimum number of component values
required (CPCTMN) for getting a 30-second average component value is.
given by

1 30000. _ 10000,
CPCTMN = 7 - 75PIST - TSPLST

where TSPLST is the data sampling time interval at end of the 30~
second interval. TSPLST rarely changes.

SPECIFICS OF PROGRAM LOGIC

Only the general features of the program are discussed here since in-depth
details intended to expedite the programmer's learning task appear as numbered
comments in the main program listing in Appendix C. Numbering of the com-
ments makes it possible to locate the specific group of Fortran statements being
explained in the text below which cites comment numbers, or being represented
by flow chart blocks (Appendix A has general flow chart, Appendix D has detailed
"Autoflow' flow chart) adjacent to which the corresponding listing comment
statement numbers appear.
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1. Main Program

The scheme of data processing used in the main program resulted from
attempting to attain a specific goal: to write the most brief, straightforward,
efficient program for processing the given data. The ability to process only
selected time intervals (by designating their begin and end times, i.e., TI, TF's
on data cards read by the program) or the entire data tape was also included in
the program. The general data processing scheme used here for ATS-5 ground
station data has also been used quite successfully with large volumes of data

from other sources (ATS-5 PCM and PFM flight data, and also OGO-6 flight data).

The data processing steps done by the main program are:

A,

NOTE:

read next TI, TF or end-of-computer run indicator (XX) on data card
(comment 2); the XX card is always last data card.

read next block on data tape until last time of block is greater or equal
to TI (comments 2 to 10); terminate run if end-of-tape encountered in
this ""search mode!.

get begin time of block accessed by previous step; back to step "A'" if
this begin time is greater than TF, i.e., beyond present TI, TF (com-
ment 10), '

process the logical records of the block that are within the present TI,
TF by storing the time and the H, D, Z (in gammas) and R of each of
the .10 sets of H, D, Z, R counts of each logical record in the arrays
("B arrays'') containing the data to be displayed by a plot B (comments
11 to 34).

The extra step of storing data in an array instead of plotting it directly
is necessary in order to pre-determine the best vertical scale for the
H, D, and Z plots individually before doing the plot B or the plot C.

During this processing, 3 situations may occur:

1) data time larger than TF encountered — in this event go to step "A"
(comment 16),

2) end of block on data tape reached in processing - in this event to
to step "B" (comment 15).

3) data time larger than end time of present plot B encountered — in
this event go to step "E", etc., below (comment 22).
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E. get 30 second average data points for plot C from the B array before it
is filled by data for the next plot B; store these averaged data points in
an array termed the "C array' (comments 22 to 31).

F, if, in step "E'", a 30 second average data point with time greater than
end time of present plot C is encountered, use the data in present C
array to do a plot C. After this plot C is done, the C array is again
available for storing more 30 second averaged data for the next plot C
starting with its first location (comments 26 to 28).

G. now that the data in the B array has been utilized (for averaging), use
this data to do the plot B whose end time was just exceeded; after this,
the B array is again available. Continue storing the data from the logi-
cal records into the B array starting with their first location (comments
31 to 34).

H. computer run ends by reading the last TI, TF data card which is always
the symbol XX indicating the computer run is to be terminated (see

step ""A'"), or by encountering end-of-tape (comments 2 and 7).

2. Subroutine MSZRDP (IYR, IDY, IHR, MN, ISEC, TM)

A. Purpose — to get "millisecond since ZERO YEAR" equivalent in double
precision of a time known in calendar units, i.e., year, day of year,
hour, minute, and second.

B. Calling Sequence —

1) IYR = last 2 digits of year (fortran integer)

2) IDY = day of year, i.e., Julian day (fortran integer)

3) IHR = hou;' of day (0 to 24, fortran integer)

4) MN = minute (fortran integer)

5) ISEC = second (fortran integer)

6) TM = the equivalent in "milliseconds since ZERO YEAR'" (fortran

double precision variable) of the time specified by the 5 preceding
calling sequence elements.
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C. Common Section — one only, named ZROYR, to communicate value of
ZERO YEAR, in common with main program in which value is set (for
explanation of the term ZERO YEAR see the section above entitled
"Data Time Value Assignment").

3. Subroutine MSCIDP (TM, IYR, IDY, IHR, MN, SEC)

A, DPurpose — to get the calendar units equivalent, i.e., year, day of year,
hour, minute, second of a time known in "milliseconds since ZERO
YEAR", Also returns month and day of month (see ""common sections"
below).

B. Calling Sequence -
1) TM = the equivalent in "milliseconds since ZERO YEAR" (fortran

double precision variable) of time specified by the 5 following
calling sequence elements outputted by this subroutine.

2) IYR = last 2 digits of year (fortran integer).
3) IDY = day of year, i.e., Julian day (fortran integer).
4) IHR = hour of day (0 to 24, fortran integer).

5) MN = minute (fortran integer). -
6) SEC = second (fortran single precision floating point variable).
C. Common Sections —

1) name is ZROYR, used to communicate value of ZERO YEAR to this
subroutine, in common with main program in which value is set.

2) name is DATE, used to return month (MNTH, typed as fortran in-
teger but contains BCD alphabetic information) and day of month
(IDYMTH, fortran integer) to calling program.,

4. Subroutine ATSGRT (IWD1, IWD2, IYR, TM)

A. Purpose — to get the data time presented in the logical record in
"milliseconds since ZERO YEAR".
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Calling Sequence —

1)

2)

3)

4)

IWD1 = a fortran integer word consisting of the first 4 bytes of the
logical record, i.e., day, hour, minute and 10's digit of second (see
format of the logical record in Appendix B).

IWD2 = a fortran integer word consisting of the second 4 bytes of
the logical record needed only to get 1's digit of seconds.

IYR = last 2 digits of year of data, set by arithmetic statement at
beginning of the calling program (the main program) instead of
picked-up from data tape since the data year code for year 1969 is
incorrect on the tapes,

TM = the equivalent in "milliseconds since ZERO YEAR" (fortran
double precision variable) of the data time presented in the logical
record.

5. Subroutine PICK (ITO, IFROM, ISW, IOFST, NRBTS)

A,

B.

Language — IBM 360 assembly language.

Purpose — to unpack a bit string of the logical record constituting one
of its data fields and move it to a fortran integer word in the calling
program which then uses it.

Calling Sequence (all elements are integers) —

1)

2)

3)

4)

ITO = address of fortran word where bits are to be moved and
right-adjusted in this word.

IFROM = address of fortran word containing the bit string com-
prising the data field wanted.

ISW = word combination switch, when non-zero allows more than
one fortran word to be used in building the bit string being returned
as a data field to the calling program in the fortran word specified
by ITO above.

IOFST = number of bits that contents of word specified by IFROM

above must be shifted left in order to left-adjust the bit string to
be moved to the calling program,
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5)

NRBTS = number of bits comprising bit string, i.e., data field
wanted.

6. Subroutine ATSGPB (TMBARY, BT, IDBAR, ICT, IVSC, SCLM1, SCLM2,

TIPB, TFRLTH (IHSC), IFLG, ITFLG)

A, Purpose — contains all logic of program for doing the plot B for the
Stromberg Carlson 4020 microfilm plotter; plots all data presently
contained in the B arrays which are communicated to it; the data in the
B arrays is within the specific begin and end time chosen by the main
program and suitable to the present data sampling time interval (see
section entitled "Plot B Format' above).

B. Calling Sequence (all input quantities to subroutine) —

1)

2)

3)

4)

5)

TMBARY = array containing time in double precision "milliseconds
since ZERO YEAR!" of each set of H, D, Z components plotted;
dimensioned large enough (to 730) for the case in which the B array
contains the greatest number of points to be plotted, i.e., when the
data sampling time interval is 5 seconds with a 1 hour time length
displayed on plot B.

BT = two-dimensional array containing the individual H, D, Z
component values to be plotted; first subscript selects component
to plot (1 for H, 2 for D, 3 for Z); second subscript selects the H,
D, Z set being plotted (data sampled at the same instant of time
comprise a set). Each H, D, and Z value is in gamma units and

- fortran single precision.

IDBAR = two dimensional fortran integer array containing the in-
dividual identification codes used primarily in SUBROUTINE
ATSGPR; its first element is used in this subroutine to identify for
labelling purposes the ground station whose data is being plotted;
the first subscript selects which code (1 for station, 2 for identifi-
cation of extra experimental channel R, 3 for indication ‘of year of
data); second subscript selects the H, D, Z set to which the codes

apply.

ICT = actual number of H, D, Z sets ("'data points") in array BT
(see above) to plot.

IVSC = array containing as one of its 3 elements the subscript of

the vertical scale (see below) that displays the H component with
best resolution on this plot B; similarly for D and Z.
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6)

7

8)

9)

10)

11)

SCLM1 = array containing the plot B lower limit for each of the

six possible vertical scales for the individual H, D, or Z component;
the specific lower limit for the individual H, D, or Z plot on this
plot B is selected by the SCLM1 array subscript value stored in the
IVSC array element corresponding to the component (H, D, or Z).
For example, the lower limit of the H plot vertical scale is the
SCLM1 array element with subscript equal to IVSC(1). Similarly
for D and Z.

SCLM2 = array defined similarly to array SCLM1 except SC LM2
contains the plot B upper limits for each of the six possible vertical
scales,

TIPB = begin time in fortran double precision '"milliseconds since
ZERO YEAR" of this plot B; not necessarily a data time but it is
the begin time of the closest integral multiple from zero instant of
the data day of the time length selected for (see section entitled
"Plot B Format') and displayed in this plot B that contains the first
data time on the plot B.

TFRLTH (IHSC) = the element of array TFRLTH selected by the
value of subscript IHSC; array TFRLTH contains the millisecond
equivalent of the various data time lengths that plot B displays as
selected by the prevailing (at beginning of data in the correspondmg
B array) data sampling time interval,

IFLG = array containing symbol for each set of H, D, Z values
("'data point') indicating if the data tape block it is in was read by
the IBM/1800 copy program and/or the actual data processing
IBM/360 program with an I/O error. The symbol "F' is used to
signify I/O error. Caution in interpreting such data should be used
by the scientist. The blank symbol is used to indicate data read
without an I/O error.

ITFLG = array containing symbol for each set of H, D, Z values
(""data point") indicating if the data sampling time interval value
for the set is equal to one of the design values (stored in array
TINT). The symbol "T" is used to mark a data point at which the
data sampling time interval is unexpected. Data marked by a "T"
is not necessarily wrong. The blank symbol is used to indicate
data at which the data sampling time interval is equal to a design
value.
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C. Common Section — name is DATE, used to return month (MNTH, typed
as fortran integer, but contains BCD alphabetic information) and day of
month (IDYMTH, fortran integer) to calling program.

7. Subroutine ATSGPR (TMBARY, BT, R, IDBAR, IFLG, ITFLG, ICT)

A. DPurpose — this subroutine is called only if the symbol "PRT" appears
on the TI, TF data card (see below); contains all logic of the program
to do numerical print-out of the H, D, Z magnetic field component values
in gamma units in chronological order for data within the currently se-
lected TI, TF. Included in this print-out is the data of the additional
experimental data channel (R) and the name of the experiment on chan-
nel R. I the R data is either the H, D, or Z component it is in gamma
units, otherwise the R data is printed out exactly as found on the data
tape, i.e., in counts. The data printed out by a call to this subroutine
is the contents of the present plot B array at time of the call.

B. Calling Sequence —

1) R = array containing all R channel data values for data times in
present plot B array; in gamma units if R channel has magnetic
data, otherwise in counts; in either case, fortran single precision.

2) for explanation of other elements of calling sequence see explana-
tions given for them under SUBROUTINE ATSGPB.

C. Common Section —

1) name-is DATE; communicates month (integer-type fortran variable
MNTH containing 3-character alphabetic name of month), and day
of month (fortran integer IDYMTH) communicated from SUBROU-
TINE MSCLDP (see above) to this subroutine for printing out time
information,

8. Subroutine ATSGPC (TMAV, BTAV, ISBSTA, ICTC, IVSC, SCLMI,
SCLM2, TIPC)

A. Purpose — contains all logic for doing an SC 4020 microfilm frame
(a plot C) displaying the 30 second averaged H, D, and Z magnetic field
component values in individual plots on the frame from data in the
C arrays each time called.
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Calling Sequence —

1) TMAYV = array containing times in fortran double precision
"milliseconds since ZERO YEAR" of the H, D, Z 30 second average
component values displayed in this plot C; dimensioned large enough
(to 130) to hold maximum number of data times (at 30 second
spacing) contained within the fixed data time length displayed by a
plot C (1 hour).

2) BTAV = two-dimensional array containing the H, D, and Z 30 second
average component values to be individually displayed on plot C;
first subscript selects component (1 for H, 2 for D, 3 for Z); second
subscript selects the set of average H, D, Z values being individu-
ally plotted where '"set" in this usage signifies an average H, D,
and Z value all applying to the same assigned data time (stored in
array TMAV above). '

3) ISBSTA = ground station identifier code used to choose ground
station name with which to label this plot C; the code used comes
from the logical record that contains the first set of instantaneous
H, D, Z component data values included in the B array last used
for averaging and filling of the C arrays.

4) ICTC = actual number of 30 second average H, D, Z component
value "'sets'" in C array to be displayed on this plot C.

5) "IVSC, SCLM1, SCLM2 = see explanations for these arrays given
under calling sequence for SUBROUTINE ATSGPB.

6) TIPC = begin time in fortran double precision "milliseconds since
ZERO YEAR" of this plot C; not necessarily a data time but it is
the begin time of the closest integral multiple from zero instant of
the data day of the fixed plot C time length (1 hour) which contains
the time of the first 30 second average H, D, Z component values
on the plot C.

Common Section —

1) name is DATE; explanation similar to that for common section
DATE in subroutine ATSGPB above,
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9. Subroutine ERRSET (IERNO, INOAL, INOMES, ITRACE, ADDUSE, IRANGE)

A,

Purpose — this is an IBM/360 Fortran Programming System subrou-
tine. It prevents the operating system from terminating the computer
run if multiple short blocks, i.e., of length (in bytes) less than that
specified by the Job Control Language (see Appendix J) for the data set,
are encountered on the ground station data tape. This "short block"
situation does sometimes occur due to tape deck operation deviation
from design.

Calling Sequence —
1) see explanation of this subroutine in IBM/360 System Reference

Manual "Fortran IV (G and H) Programmer's Guide" (form number
C28-6817-0) in Chapter entitled "Extended Error Message Facility".

10. Subroutine PLTND

A,

Purpose — this is one of the subroutines of the programs used in
generating the SC4020 plotter tape for microfilm production. It must

be the last SC4020 subroutine call in the program in order to force
emptying of any residual contents in the SC4020 output tape buffers at
the end of the computer run. It is part of the SCORS subroutine package
for the SC4020 plotter described in the publication 'SC4020 Microfilm
Recorder User's Manual' by Computer Sciences Corp.

11. Subroutine EXIT

A,

NOTE:

Purpose — this is an IBM/360 Fortran Programming System subrou-
tine., It is used to terminate program execution by returning control to
the IBM/360 Operating System. See IBM/360 System Reference Manual
"Fortran IV Language' (form number C28-6515-7) in Appendix C:
Fortran-Supplied Subprograms,

All subroutines of the program which are not described above are used
in generating the SC4020 plotter tape for microfilm production. They
are part of the SCORS subroutine package for the SC4020 plotter de-
scribed in the publication '"SC 4020 Microfilm Recorder User's Manual'
by Computer Sciences Corp.

12. Program Input/Output Details

For a more in-depth explanation of input/output details than that following see
Appendix J which contains a listing of the actnal IBM/360 Job Control Language
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used in the program, It also shows where the TI, TF selector cards go in the
deck and their format,

A,

NOTE:

Inputs

1) the data tape from the ATS-5 ground station

a)
b)
c)
d)

e)

read by fortran in the main program on unit 11
tracks — 9

mode — binary (as usual for 9 track tapes)
density — 800 BPI (as usual for 9 track tapes)

format — see Appendix B and section entitled ""Ground Station
Data Tape Format' above.

The RECFM (physical record format) parameter on the DD card for
the input data tape was set to U (meaning undefined) because the original
data tapes may have occasional short length physical records.

2) the TI, TF selector program input cards

a) read by fortran in the main program on unit 5
- b) position in deck — immediately after the GO.DATA5 DD * JCL
card of the program deck in chronological order (see Appen-
dix J)
c) format — data fields other than "PRTSEL'" are read by the
I fortran field specification and must therefore be right-adjusted
in the card columns assigned to the data field,
data field main program card columns assigned to the
fortran variable and description data field on the input card
SYM, causes termination of computer 2,3

run if the characters XX are punched
in the card columns assigned to it

IYRI, last 2 digits of the year of the

begin
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time (TI) of the data interval selected
for processing by this input card, for
example if the year is 1970, the char-
acters 70 are punched

IDYI, the day of year of the begin time
(TI) of the selected data interval

IHRI, the hour of the begin time (TI) of
the selected data interval

MNI, the minute of the begin time (TI)
of the selected data interval

iSECI, the second of the begin time (TI)
of the selected data interval

IYRF, the year of the end time (TF) of
the selected data interval

IDYF, the day of year of the end time
(TF) of the selected data interval

IHRF, the hour of the end time (TF) of
the selected data interval

MNF, the minute of the end time (TF)
of the selected data interval

ISECF, the second of the end time (TF)
of the selected data interval

PRTSEL, the variable on the input card
used to select the time-ordered numeri-
cal data value paper print-out display
(see Appendix E for sample) of the data
in the time interval selected by this TI,
TF card. This display is outputted only
if the characters PRT are punched in
the columns assigned. If the assigned
columns are left blank this display is
not outputted. Variable PRTSEL is
typed integer and read in by means of
fortran field specification A.
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34, 35

37, 38, 39
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44, 45
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50, 51, 52



NOTE: As stated above, when more than one TI, TF input card is used they
should be put in chronological order as indicated in Appendix J. If they
are not, the data selected by the TI, TF cards which are out of chrono-
logical order with respect to the first TI, TF input card will not
processed. However, the data selected by the first TI, TF card will be
processed in any case if it is contained on the data tape mounted.

NOTE: As explained in the section above entitled '"Data Time Value Assign- »
ment" the TI, TF input cards must only specify data time intervals
later in time than the ZERO YEAR value set in the program.

NOTE: As mentioned abové, to terminate the computer run properly, a card
with the characters XX punched in columns 2 and 3 must follow the last
TI, TF card.

B. Outputs

1) the tape which the Stromberg Carlson Plotter uses as its input to
preduce the microfilm consisting of the plot B display (see Ap-
pendix F for sample) with the plot C display (see Appendix G for
sample). '

a) written by fortran in one or more of the subrcutines of the new
SCORS Stromberg Carlson- 4020 plotter package on unit 10,

b) tracks — 7
- ¢) mode — binary
d) density — 556 BPI

NOTE: In general several SC4020 plotter tape reels are outputted in a computer
run since so many microfilm frames are necessary to display the data
on a full ATS-5 ground station data tape. For such a full tape, i.e., one
containing 30 days of data, approximately 7400 microfilm frames are
produced from ten full SC4020 plotter tape reels outputted by the com-
puter run, The new SCORS SC4020 plotter subroutine package and the
IBM/360 Job Control Language DD card for fortran unit 10 shown in
Appendix J in conjunction have all necessary logic for the program to
request a blank tape to continue outputting SC4020 microfilm plotter tapes
when a previous tape is filled up.
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2) the optionally selected (see discussion of selector variable PRTSEL
in the explanation of the TI, TF input card above in this section)
time-~ordered numerical data value paper printout display.

a) written by fortran in subroutine ATSGPR on unit 6

b) see sample of this display in Appendix E

3) printed messages giving the beginning and end time (TI, TF) of
each data time interval appearing on an input card read by the
program; the beginning and end time of the mounted ATS-5 ground
station data tape (the end time is printed only if the end-of-tape is
encountered during processing of the data); the number of SC4020
plotter microfilm frames residing on the plotter input tapes pro-
duced by the computer run,

a) written by fortran in the main program on unit 6.
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APPENDIX A
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APPENDIX B

FORMAT OF THE ATS-5 GROUND STATION

MAGNETOMETER DATA TAPE
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APPENDIX C

PROGRAM LISTINGS



CCOM1 *x&k%k MAIN PROGRAM OF THE ATS-5 GROUND STATION DATA PROCESSING 00000008

C L SYSTEM « THE NAME OF THIS PROGRAM 1S ATSGRD 00000009

C GO0 00010

0001 DIMENSION BT (3:730),BTAV(3+:130), IDAT(18,4101),R(730)+1DBAR(3, 7/30). 00000011

1I0(3)210CT(4,510) » TFRLTH(S)»TINT(5)sCPSUM(3),CPCT(3),1VSC(3), 00000012

2SCILMLI(6) e SCLM2(6)4IFLG(73C)e ITFLG(730) 00000013

0002 INTEGER SYM,XXBCD,PRTBCD,sPRTSEL,PRTSV 00000014

0003 DOUBLE PRECISION TIZTF.TIREC,TFREC,TML,TM2,TIPB,TFPB, TIPC,TFPC, 00000015

1TAVL « TSPL (10) » TMBARY (730) s TMAV(130) 00000616

0004 DATA IBGYP/0/4 ISTRTB/C/ 2 ISTRTC/0/4198/299999999/: IFRCT/0/» 00000017

1 TFRLTH/6000049» 36000005 720000,+s3600000+ » 00000018

23600000+ /4SCLM1/=60e3~1500¢=300ss+~60009~12004+=2400+/» 00000019
35CLM2/60491504+30043600e912000¢2800.7XXaCD72HXX/ s TASTRK/IHF 7, 000020

ATBLNK/ZIH /3 TINT/100.51000442000+4350004+510000+7/,NSWXX/0/,1LTIT/1IHT/00000021

54.PRTBCD/3HPRT/ 00000022
0005 COMMON/ZROYR/1ZYR 00000023
0006 WRITE(6,1301) 00000024
0007 1301 FORMAT(LH1///1Xy *ATS=5 GROUND STATION DATA TAPE PROCESSING') 00000C25
0008 CALL ERRSET(212,300+0+0,000) 00000026
0009 IZYR= 69 . 00000027
0010 TYR=70 00000028
[+ ) 00000029
CCOM2  **¥ %% READ NEXT Tl,TF ORXX IF NO MORE 00000030
[ 00C00031
0011 900 PRTSV=PRTSEL BOU0DU032
0012 READ(S5,7071) SYMsIYRIZIDYI,IHRI,MNI,ISECI+IYRF,IDYF,IHRFsMNF,ISECF00000033
1,PRTSEL - O0C00034
0013 7071 FORMAT(I1XsA2+3Xs1251XeI301Xs1291Xs1201Xe12512Xs1201Xs I341X91251Xs 00000035
TIZ23TXeI2+1XsA3) BOOUOUIS
0014 IF(SYMNE «XXBCD) GO TO 2000 00000037
0015 PRTSEL=PRTSV TU000038
0016 GO TO 4S5 00000039
T 0017 2000 CALL MSZRDP{IYRI,IOYIS THRIWMNI, ISETT,TY) 00000040
0018 CALL MSZROP({IYRF, IDYF, IHRF4MNF 4 ISECF,TF) 0000C041
0019 CALL MSCLDP{TISIYRI.IDYI, IMRT,MNI.SECTTY 00T000472
0020 CALL MSCLDP(TF,IYRF,IDYF,IHRFMNF,SECF) 0000C043
WRITE(€+401 » » IHRTsMNT . 5ECT, D e T U000 0003%F
0022 401 FORMAT(///1X, 27HREAD NEW TI,TF TIME REQUEST +5Xs 6HTI IS »I2+00000045
TITH/ S T3V TH7 T 23 TR 124 JH7 s FB63 37 10Xy GHTF IS 312+ TH/GTIZvIRZ s 12 e IH77TO0000036
2231H/+sF643) 00000047
C TUTOOUAB
CCOM3 ®*ak%x DETERMINE IF PRESENT BLOCK IS IN NEW TI,TF 00000049
(4 * UOR READ BLOCK TIF AT TAPE BEGIN PUINT (ENVYER SEARCH MUDEY 00000050
[ 00000051
0023 TF(IBGTP EG:1) GO TO BOU ooT00052
c 00000053
CTCOMSG —¥%¥¥¥¥ BEFORE READING NEXT BLUCTK INTO DATATARRAY IDAT OTU0005%
€ * PRESFT IT TO ALL 9'S (THIS CAUSES 9°'S TO BE AT 00000055
T U ¥ T ENU UF CTDAT AFRAY IFBLOUCK TS SHORT TU SHOW END OF GUOD 00000056 .
[ * DATA) 00000057
[ UOTO0058
0024 . 903 DO 1 1=2,101 00000059
0025 DO 1 Ju=1,18 - 00000060
0c26 1 IDAT(J,1)=I9S 0000C061
0027 READ(I1+2+ERR=34END=4) ((IDAT(Js 1)+ J=1+418)+1=52,101) 0OC0C062
o028 2 FORMAT(200A4+200A4,200A44200A4+200A4,200A4,200A4,200A 4,200A4) 00000063
0029 JFTICATTT 37 JEGVITSOR o IDAT(Z2v3) LEQ.T9S) GU TU 903 V0TOU068
0030 IRCIND=IBLNK 0000C065
0031 GO TO 704 DO000066
c : 00000067
CZOM5  #®x&#% ERR PROCESSING (USE IDAT IF 2 OR MORE TIME FIELDS WERE READ 00058
c * IF NOT CONTINUFE READING UNTIL TRUE EVEN IF ERR FLAG ON = 00000069
[4 * ASSIGN & FLAG OF F TO ALL DATA FROM BLOCRJ TTTTTT T "poDovoTy
c 00000071
o032 T ETIRCINGETASTRK T T T T T T T T T s T JoCco0072
0033 41 IF(IDAT(1+3)eNELIGS.ANDIDAT(2:3)NEI9S) GO TO 704 00000073
0034 READ(I T, 2+ERR=41 END=ATY ((IDATTIST )W JETZT8Y, 12, 101) TOTOC07%
0035 GO TO 4t 00000075
[ < i - T T e e 00000076
CCOM6 **x%k FND OF TAPE PROCESSING (1 FILE PER TAPE) 00000077
T T T T T T T T T T S e s e e T 00000078 -
oc3e 4 CALL MSCLDP{TFREC,IYR2,IDYs IHRsMN,SEC) 00000079
5C37 WRITE{G, 706 IYR2 s IDY s THR s MN, SEC U0CUU0B0
0038 706 FORMAT(///1X, 66HENCOUNTERED END OF THIS PB TAPE - LAST FIE.D DATAQ0000081
TTOTTTITTTTTUUUTTTTUTTTITTIME T ON TAPE IS T2, YH/ S I3 THZ G120 THZ W T2y TRZZFE 3 T poroons2
0039 45 IF(15TRTB.EQ.0) GO TO 1252 00000083
- [ T : T T T T e e T T s 30000084
CCOM?7 *kk%k¥* COMPUTER RUN DONF « JUMP TO PROCESSING DF DATA 00000085
T £ REMAINTING TN PLUV B AND € ARRAY:; THEN TERMINATT UUUDOUBE
c 00000087
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3040 SYMEXXBCD Trgoroooss

0041 GO TO 803 00000089
004z 1252 WRITE(6,12537IFRCT TTTTTTT T s e S s e 00000090
0043 1253 FORMAT(///1X, 'NUMBER OF 4020 PLOT FRAMES DONE=1,110) 00000091
0044 TACL PLTND TOCU0092
0045 CALL EXIT 00000093
N [4 T - Tt oo 00C 00094
CCOM8 kxxxkx FIND END TIME OF BLOCK (TFREC) IGNORING ANY 9°'S 1IN 00000095
T 3 DATA ARRAY (IDATY = LSTLR IS5 SU3SCRIPT UF LASY GOOD -~ ~ 00000096
[4 * LOGICAL RECUORD 0OF BLOCK = SUBR ATSGRY RETURNS A ZZERD 00000097
T * TF TINME DATA TS BAD TOCU0098
4 0000C099
0U&6 704 TEI0T - T - 00C0C100
0047 904 [{FUIDAT(1+1)eNE.IOS.ANDIDAT(2+1)NELT19S)IGO TO 902 05000101
OU48 S CIFTTREQe2) G0 TO QU3 ™~~~ 7 TUTTTTTITT Tt o mem o mmem sons - Q000102
0049 1=I=1 00C00103
0050 GO UGt * elogeavion dux]
0051 902 CALL ATSGRT(IDATU.I).XDAT(Z.H.lvp.TFR=C) 00000105
0052 TFUTFRECGEGUL DOy GU TO S "~~~ ~— 7 =mrome e T o c0000106
0053 LSTLR=1 00C0C107
005% TFUTIBGTP=W.0) GU TO 1Z25% T 00000108
0055 B00 IF(TFREC.GE«TI) GO TO 1254 00000109
T [Sheleaelon o @]
CCOMS  *%k%x% BLOCK PRE-DATES TI1,TF «~ ENTER OR CUNTINUE SEARCH MODE = 00C0C111
T x* TTCASTLUGTICAL "RECORD OF “LAST BLOIK PROCESSED WUST 3£ — oot 00112
[ * DISCARDEL DUF TD bREAK IN TIME CONTINUITY (IPRELR SHITCH 00000113
Y * SET-TO ZERQY) ~ T T T T e - —00Cto011a
[4 ’ 00000115
0056 IPRELR=0 00000116
0057 GO TO 903 00C00117
C 80000118
CCOMIQ *%xx%k BLOCK ENDS AFTER TI OR TAPF IS AT BEGIN POINT = COMPUTE 00000119
[4 * DATA BLOCK BEGIN TIME (TIREC) ~= IF TIREC LESS THAN TF ~—  00cC0C120
c * SEARCH MODE IS COMPLETED =~ IFSTLR IS SUBSCRI2T OF 1ST G00300C0012%
4 * COGTCAL RECGRD OF TBUBCK - 000600122
C 0000C123
0058 1254 =1 60600124
0059 8 I=1+1 00000125
0060 CALL ATSGRY(IDATII 21V, IDAT(Z,THVIVYRGTIFECY — — "7 77777 00000126
0061 IF(TIREC.FEQs0.D0) GO TO 8 oococi27
0062 IF(TFREC.LT.TIREC)GO TO 903 T T o T s e e 00000128
0063 IFSTLR=1 00000129
D064 IF(IBGTP«EGQs1) GO 7O 9 00€0C130
0065 CALL MSCLDP(TIREC,IYR2,1DYsIHRMN.SEC) 0000C131
0066 TPRELR=0 ~ ) T 00000132
0067 18GT ' 00000133
0068 WRITE(E,711T) TYRZ,IDY,IARSMN,SEC —~  ~~ ~ ~ 777 e s = 00000134
0069 711 FORMAT(///1X, 41HFIRST FIELD DATA TIME ON THIS PB TAPE IS5 I[2+1H/,10C000135
T3s1H7 12+ 1IR7 412+ IH/ ¢ FBe 3} 00000136
0070 50 TO 80C oococ137
0071 STIF(TIRECLGT,TF) G3 TO 940 N ¢ |+ To R o7 o3 9 1=
c . 00000139
CCOM11 T*a %% TANDTHER BLOZK IN THIS T1,¥F 1§ FOUND = PROCESS IT 0060C140
C 0000C141
— 0072 IF{IACTIND+FGe IASTRK) GJ TO &40 - ooo001&z2
c 0000C143
CCOMIZ #xs %4 BLOCKS ON ORIGINAL TAPE READ BY TOPY PROGRAW WITH AN 0000C144
[ * 1/0 EPROR HAVE NON=ZERO HMEX CHARACTER (1) INSERTED IN 0000C145
T TTETTTT T36TH HEX DIGIT OF COPIED BLOTUK - ASSIGN F FLAG TUO DATA T Co000146
C * IN SUCH ELOCKS 0000C147
(& 0000C148
0073 IRTST=0 00000149
0074 ZALL PICK(IRTST,IDAT{5+27+0,1551) T T T T T 50000150
0075 IF(IRTSTeNFE.0) IRCIND=IASTRK 0000C151
[ N e o] of e o3 ¥ ¥4
CCDM13 *%aax LAST LOGICAL RECDRD OF LAST BLOCK PROCESSED IS IN 1ST 00C00153
(4 * 18 WORDS OF IDAT ARRAY = PROCESS IT ONLY I® THERE IS NO — 00COCI5&
c * BREAK IN TIME CONTINUITY TO NEXT CATA BLICK 00000155
(o T T T T 0UCO015E
0076 40 IF(IPRELR.EQeO»OR.IFSTLRsNFs2) GO TO 43 ’ 0000C157
9077 T58=1 TTTT T T T S S T T I T T e e e 0D00DISS -
oc7s GO TOo 60C 00000159
0079 43 ISB=IFSTLR OUTOTI60
0080 TM2 = TIREC 00000161
T - | 0o000162
CCOM14 #*%kx% SEARCH THROUGH LOGICAL RECORDS DF BLOCK UNTI. NEXT 00000163
T * ONE BOUNDED BY VALTD,CHRURULUGICALLY ORDEREU TAPE ~~ 77 000QTCI&A
[d * TIMES (TM1,TM2) DIFFERING BY 10 SECONDS DR LESS 0000C165
T ¥ AND WITHIR TT,TF TS FOUND OOUU0TE6
c 0000C167
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DUBI 00 TRI=TRZ —————————00000158
oca2 10 IF(ISB.LTLSTLR) GO TO 42 00000169
[+ TOUO0T70
CCOM15 *%%%x%x GO ON TO NEXT BLOCK IN TIsTF IF ALL LOGICAL RECDRDS OF 00000171
C 3 THIS BLOCK EXCEPT LAST ONE ARE PROCESSED - SAVE THE . ooC00172
[ * LAST LOGICAL RECORD (AT BEGINNING OF IDAT ARRAY) FOR 00000173
C * PROCTGSGSING WHEN NEXYT BLOCK IS5 ACCESSED YF TVTHERE IS NO O 0000CTI7%
c * TIME GAP BETWEEN BLOCKS (IPRELR SET TO 1) 00C00175
[ OU00CTITE
0083 I1PRELR=0 00006177
0084 IF(LSTLR.NE.101) GO T0 903 O000TI7E
0085 IPRELR=1 00000179
0086 TMZ=TFREC 0000CTBO
0087 DO 49 1=1,18 00000181
0088 4G IBAT{ I 1) =TDAT{T,+101) “poogUIBZ T
0089 GO TO 903 00000183
[ TO000TIBE
CCOM16 *%4%x* FIND NEXT GOOD LOGICAL RECDRD (SEE COMMENT 14 FOR 00000185
T ¥ DEFINITION OF $9GOODY V) 60000186
c 00000187
5090 42 1SB=13B+1 - T ~TTC pODOCIBB
0091 CALL ATSGRTUIDAT(1.158),IDAT(2,1S8),IYR,TM2) 0oco00189
[ ]elF3 IF{TMZ.NE «0sCOANC . TMZ2,GE.TMI GO 1O II3 L sXeRodon §°00)
0093 11 IF(ISBL.EQ.LSTLR) GO TO 903 00000191
o8 T36=156+1 [eJeJo Lo ) R R:F4
0095 CALL ATSGRY(IDAT(1,ISB),IDAT(2,1SB)s1YR,TM1) 00000193
5696 TFITMT.EG.0.0C) GO 10 1T O0B0T19E T
0097 GO TO 10 00000195
0098 IT3 IF(THMZ.LT.TIJGO TO 600 00000196
0093 IF(TM1 «GTL.TF)GO TO 90C 00000197
[ TOOOCTISE
CCOM17 *%k%x% A GOOD TM},TM2Z PAIR HAS BEEN FOJUND = PROCESS THE 10 00000199
[« * D3 Zy K SETS OF DATA TLOGITAL RETORD) BOUNDED BY THIS ~ QOOTOZ00 "
c * TM1,TM2 =~ FIND DATA SAMPLE TIME INTERVAL (TSPLST) 00000201
T * = ASSTIGN A FLAG OF T TU ACL 10 H,DyZyR 5ETS TF TSPLST ™~ 77 00000202
c * DIFFERS FROM ENGINEERING SPEC VALUES 00000203
T OUUOUZ0E
0100 TSPLST=(TM2=~TM1}/10.D0 00000205
o101 TF{TSPLST.GT+IC000,.3 G0 TU 1T e T - 0COTOT2056 T
0102 DO 9995 I=145 00000207
T gy T T T T T IR ITSPES TG EQLTINT I GUTYOT99G96 T T T T T T T e s = - g 000208 T
0104 9995 CONTINUT 00000209
0105 TTMIND=TLTRT vo0ouUZTU
0106 GO TO 9997 - 00000211
oT07 9996 T THIND=IBLNK - - - 00000212
c 00000213
TCOMIB ¥%¥%%  ASSIGN TIMC (ARRAY TSPLY TU EACH OF THE TO HyDvZiR—— ~° 0000021% ——
c * SETS OF DATA _{(TIMES DIVIDE TIMZ INTERVAL BET WEEN 00000215
T * T AN THMZ ITNTU 10 EQUAL STEPS) = PUT ID INFUO FOR UTOU0UZTI0
c * LOGICAL RECORD (STATION CODE, R CHANNEL USE CODEs YEZAR 00C00217 )
- T * TCODE ) TINTARRAY IO T T M ¢ 010150 -3 & - R
(4 00000219
(3D Wek- 99y 7 TSPLTT I=TwM] /T - V000C 2V
0te9 DO 16 I= 2,10 00000221
O1Y0 TO TSPLUT Y= IS5V UI=1T F I1SPLSH [efofepnlopo-ad
o1t 10FFST=4 0c000223
o122 B~ 4 S S i el —— 0000224
0113 CALL PICK(ID(I)sIDAT(2,1S8B~1),0s I0FFST,4) 00000225
BN D & ¥ 235 TOFFST=TIOFFSTH#3 CoT e 0000t226— —
c - 00c00227
CCOM19 *=k%%  PUT THE 10 SETS OF HsDsZsR DATA COUNTS OF YHIS LOGICAL  oococz2zs
[ * RECORD IN ARRAY IDCT — SKIP THE 4B DUMMY BIT5s AFTER 1ST 00000229
[4 * HsDsZ+R SET 000006230
[ 00c0c231
0115 CALL PICK{IOCT{i+11,IDAT{2,I5B=11,C,16,+12) - T 7T 00000232 T
0116 CALL PICK(IDCT(2,1),IDAT(25158=1)5Cs28:+4) 0000C233
0117 CALL PICRTIBET (25T IBAT U3, 15817+ 150,8) 00000234
0118 CALL PICK(IDCT(3,1)¢IDAT(3,ISB=1)+Ce8s12) 00000235
0119 TALL PICK(IDCT(4+1)+10DAT(3,158=1),04+20s12) 00000236
0120 1wD=5 00000237
0121 NCBTS=12 poD06238
o122 NBTUSD=16 00000239
0123 Ba 12 Y="2,186 T T T T T e e T T T T T 30000240
124 DI 12 J= 1.4 00000241
0125 IWC = © 0000C2a42
o126 NETSOB=C 00000243
o127 - 14 CALL PIZK(IDCT(JoI)oIDATCIWD, I5B=1),IWC,NBTUSD,NIBTS) 06000244
0128 NSTSOB= NETSOR+NDBTS 00000245
0129 NBTUSD=NBTUSP+NOBTS T T T T T e T 00000246
0130 IF(NBTSCR.%Q.12) GO TO 13 00006247
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0131 NOBTS= 12 - NBTSOB 00000248

0132 IWD=1wD+1 00000249
0133 NBTUSD=0 00000250
0134 IvC=1 00000251
0135 GO 10 1% TUTOUZ252
0136 13 IF({NBTUSD.FQ.32) GO TO 15 00000253
0137 NOBTS = 32-NBTUSD 00000258
0138 IF(NOBTS.GT.12) NOBYS=12 00000255
0139 GO TO 12 00000256
0140 1S NOBTS = 12 00600257
0tal IWD= IwD+ 1 | 00000258
0142 NBTUSD= 0 00000259
0143 12 CONTINUE 00000260
[ 00000261
T CCOM20 ®%x%k#% . STORE THE .10 HsDsZsR SETS AND THEIR TIMES AN NF
C * IN THE PLOT B ARRAYS~ IF AN HyDsZsR SET DATA TIME 00000263
[+ * EXCEEDS PRESENT PLOT B8 END YIME, PROCESS THE B ARRAY 000002864
C * DATA (AVERAGING TOR PLOT C), DO PLOT B,THEN SET END TIME 00000265
C ® OF N =z =
C * PLOT B 00000267
[ o000T268
Clas 1= 0 00000269
0145 24 TF({I.EG.10) GO TO 600 oooo0CZ270
0146 1=1+1 00000271
C TUTO0272
CCOM21 *%x%%%x AFTER SELECTING 1ST OF THE H,D+Z«R SETS FOR 5TURAGE IN 00000273
C ¥ B ARRAY (I=1J JUNMP TU E ARRAY ERD rlM!:"CUWDT‘ATI‘UV“fTL—UUW
C * IF THE STARTING=-0UT SWITCH IS ON (ISTRTB=0) 00000275
[ § oU0VT27E
0147 IF(ISTRTB.NELO)GO TO 17 00000277
6148 TFPBE C.D0 T0000278
0149 ISTRTB=1 00000279
TI50 GO TO BUT 00C 00280
0151 17 IF(TSPLIT1).LE.TFPB)GO TO 601 oooocz8t
T goU0TZ82
CTOM22 %kkkkk PLOT B ARRAY END TIME EXCEEDED =~ COMPUTE 30 SEC 00000283
C E) AVEREGE CATA POINTS FROM DATVA IN B ARRAY AND STORZ GOUTT2ZBE
C * THEM IN C ARRAY = GET END TIME (TAVL) OF 1ST 30 SEZ 00000285
C * TNTERVAL FROM B ARRAY BEGIN TIME AND ZERI 30 SEC oVT00286
c * COMPONENT SUMMATIONS AND CUUNTS TO START (ICT IS 00000287
T 7T € 77 % CUUNT OF DAVA PUOINTS IN B ARRAY TU SE PROCESSEDY T T UOODUD28
C ocoo0289
0152 ) 803 J=0 GO0 00Z290
0153 TAVL=TIPB43000Ce . 00000291
0154 7029 DO 7005 K= 143 €e00G292
0155 CPSUM{K)= 0. 00000293
Q156 7005 CPCYT{K)=0. K 7T p0D0o0293 ¢
0157 7019 IF(J.EQ.ICT) GO TG 7017 00000295
0158 < =3¢ o0000296"
0159 IF(TMBARY (J) «GTaTAVL) GO TO 7017 00000297
[o 00000298
CCOM23 »xkxx STILL wITHIN THIS 30 SEC TIME INTERVAL -~ ADD THIS B 00000299
[4 & ARRAY DATA (SELECYED BY SUBSCRIPT JT TO 30 S=C SUMS 777 7JOCOC300
[ * (DATA GREATER THAN 1950 IN MAGNITUDE IS ERRONEDUS AND 00000301
C * TGNOREDY TOT00302
. C 00000303
0160 DO 7018 K=1,3 g 00000304
0161 IF(ABS(BT(KsJ))eGT.19504) GO TO 7018 00000305
0162 CPSUM({K)=CPSUM(K) #BT (KyJ) 00000306
0163 CPCT(K)=CPCT(K)+1,. 00000307
T018a  7CI8 CONTINUE ooT0U0308
0165 GD YO 7019 00000309
C TOUUT3TO
CCOM24 *x%%%x END TIME FOR THIS 30 SEC INTERVAL EXCEEDED - SUMS FOR 00C0C311
[ * THIS AVERAGE POINT ARE CUMPLETE ~ USE TO UBTAIN HeD,Z 00000312~
[ * COMPONENT AVERAGES «FIRST SEE IF ENOUGH (CPCTMN) POINTS c000C313
C * HAVE BFEN USED FUR RELTABILITY OF AVERAGE PUINT 00000314
C 00000315
0166 7017 J38FJ-1 COTOT3INE
0167 IF(JSB.EQ.0)JSB=2 . 00000317
U168 TOFEDARS{ THMEARY{JT~TMBARY(J5BT ) - TO0003I8
0169 CPCTMN=10000,/TDF ' 00000319
TTTOT70 IR UUPCTUI I LT s CPCTMNSAND s CPUT{Z Lo LT CPUTMN S AND s CPCTT3 1. LT CPCTMNY 00000320 -
1GO TO 7008 00000321
T ToUUT 322
CCOM25 #=x¥%% AFTER CBTAINING A 30 SECOND AVERAGE DATA POINT JUWP TO 0000C323
T * T ARRAY END TIME (TFPTY COMPUTATIUNGETCS IF THE 00000328
C * STARTING=DUT SWITCH IS ON (ISTRTC=0) 00000325
© | 00000326
017} IF(ISTRTC.NED)IGD TD 18 00000327



TI72 TFPC=0,.00 - TO000328

0173 ISTRTC=1 00000329
oT7% GO YO 7024 e === - - QO000330
0175 18 IF((TAVL = 15000.)«LE-TFPC)}GO TO 7025 00000331
T -t SUTOU000332
CCOM26 *xk%xk PLOT C AFRAY END TIME EXCEEDED - GET PLOT € VERTICAL 00000333
T % STALE CIMITS FOR Hy0Z RESPECTIVELY (ICTC IS COUNT OF 00000334
c * 30 SFC AVERAGE DATA POINTS IN C ARRAY TO BE PROCESSED) 0000¢335
T i =CU-PCOT™C s e 0000€¢336
< 00000337
UI76 g9g94s DO 7012 K=1,3 - 00000338
0177 XMIN= 1.E6 00000339
0178 XMAX= Oe 00000340
0179 DO 7066 L=1,1CTC 00000341
0180 IF(BTAVI(K.L) +EQs9999.) GO TO 7066 600600342
0181 IF{BTAVIKsL) «GT e XMAX ) XMAX=BTAV (KL ) 00000343
o182 IF(BTAVIKSIL) oL T« XMIN) XMIN=BTAV(KL) 7 7T 0000C344
0183 7066 CONTINUE 00000345
0184 DO 7013 L=1+6 006000346
0185 IF({XMINsGE«SCLML(L) ¢ AND« XMAX sLE+SCLM2(L)) GD TO 7012 00000347
0186 7013 CONTINUE 00000348
0187 7012 IVSC(K)=L .0000C349
o8 CALL ATSGPC(TMAV,BTAV,ISBSTA,ICTC, IVSC,SCLMI»SCLM2,TIPC) " 0000€350
0189 IFRCT=IFRCT+1 00000351
[ 00000352
CCOM27 *%%kk* SWITCH NSWXX = 1 IF REMAINDER OF DATA IN C ARRAY AT 00000353
C - END OF COMPUTER RUN HAS BEEN PLOTTED - SWITCA NSWIJ30=1 00000354
[+ - IF PLOY C DONE BECAUSE T ARRAY FILLED=-UP (POSSIBLE ONLY 00000355
C * IF DATA SAMPLE TYME INTERVAL CHANGES = YFPU SEY TU ZERO -~ 00000356
c * TO RESEY COMPUTATION FOR NEXT TFPC .IN THIS CASE) 00000357
T - T0p000358
0190 IF (NSWXXeEQel) GC YO 1252 00000359
0191 TF(NSWI1304EQe1) YFPC=0.00 O0000360
c 00000361
CCOMZB **x#%x% INITIALIZE FOR NEXT PLOT € ARRAY = GEY ITS END TIME{TEPCY 00080362
c * USING TIME DF 15T AVERAGE POINT TO BE STIRED IN IT 00000363
- PLOT C CABELLYNG ~—~~ TOUOC363F
[4 . 00000365
0192 7024 1CTC=0 - 0000C366
0193 7011 TIPC=TFPC : 0000C367
0194 TFPC=TFPC+ 36000C0. BD000368
0195 IF((TAVL~15000¢) +GE.TFPC) GO TO 7011 00000369
0196 NSWI130=0 TTTT 00000370
0197 ISBSTA=1DBAR(14+J) 00000371
0198 7025 IF(ICTCeLT+130) GO 70 9998 BCC00372
0199 NSW130=1 ) 00000373
0260 GO 10 9994 00000374
[+ : 00000375
CCOM29 *x%x%x% CCOMPUTE RESPECTIVE HsDsZ AVERAGE VALUES FROM 30 SECT ~— ~00000376
c i SUMS AND COUNTS AND STORE IN PLOT C IF IT IS NOT Fu.L 00000377
4 K3 —1F AVERAGE UNRELTABLE SET IV TO 9999, TTTTTPOT00378
c 00000379
6201 9998 1CTE=TCTCHI - T 00000380
0202 DO 7026 K=1,3 00000381
6203 BYAVIK, ICTCY=9999, ) —T 00000382
0204 IF(CPCT(K)+LT.CPCTMN) GO TO 7026 00000383
09203 TAVIRK: ITCICT= CPSUMTKT7CPTT K] TOOUC3BE
02¢6 702& CONTINUS 00000385
0207 TMAVUITTCY=E TAVL=I5000, VOC003BS
o208 7008 IF(J.EG.ICT) GO TO 7030 00000387
[ T Tt 00000388
CCOM3n #xxkxx GET END TIMF (TAVL) OF NEXT 30 SEC AVERAGING INTERVAL 00000389
[ * FROM TTIAF OF  TST H ARRAY PUINT TO Be INCLUDED IN AVIRAGE="000003T0
c * GET NEXT AVERAGE POINT,ETC, 00000391
T R ) 0CLO0392
0209 19 TAVL=TAVL+30000, 00000393
DTV TETTMEARY IV s GE TAVDY GU TO 19 - T TTOUG0039E
0211 J=J-1 00000395
oz12 G0 tO 7029 66000396
) 4 00000397
CCOMIT ¥%5TFF DATA OF THIS B ARRAY AVERAGED - PLOT T WAS DORE IF — 00000398
c * APPROPRIATE -~ NOW DO PLOT B - GET PLOT B VERTICAL 00000399
C ¥ SCALE LIMITS FOR HeD,Z RESPECTIVELY FIRST = TALL ATSGPR ~ 00000400
[ * IF SELECTED TO PRINT=0QUT DATA IN THIS B ARRAY 00000401
[ I « X 1 oL X -
0213 7030 DO 30 J=1,3 00000403
6214 XMIN=1.E6 50C00404
0215 XMAX=0 00000405
0216 DO 31 K=1,1CT V0000406
0217 IF(ABS{BT{JsK))IeGEL1950.) GO TO 31 00000407
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0218 TF{BT{T K)o GT « XMAXIXMNAX =BT {Js K} 00000408

0219 IF(BT(Js K)o LT XMEINIXMIN =BT (JsK) 00000409
0220 31 CONTVINUE 00000410
0221 DD 32 K=1.:6 00000411
- ez2zz *GE . ] . LES
0223 32 CONTINUE 00000413
I I K TOUUUFIH
022s CALL ATSGPB(TMBARY BT, IDBAR, ICTo IVSCoSCLMI+SCLM2,TIPB » 00000415
TTFRCTA(TASC) . IFLG TTFLG) VUDUTATE
0226 IFRCT= IFRCT+1 Q0000417
0227 TF{PRTSEL «NE.PRTBCD) GO 7O 2001 TOU00318
0228 CALL ATSGPR(TMBARY BT sRsIDBAR, IFLG,s ITFLG. ICT) 00000419
TT0229 2001 IFISYM.NEXXBCD) GU TO B804 TO0 00320
C 00000421
cC
[ * OF COMPUTER RUN FORCE LAST PLOT C AND TERMINATE AFTER 00000423
T * IT TS DUNE INSTEAD OF INITIACYIZING FUR NEXT PLOY B O0000®&2Z%
Cc 00000425
0230 T NSWXX=T 000004256
0231 GO TO 9994 00C00427
C TUUTUEZE
CCOM3I3 %xEkkkx%x INITIALIZE FOR NEXT USE OF B8 ARRAY - USE DATA 00000429
T * SA =
[ * IN PREVIOUS B ARRAY TO SELECT TIME SCALE (SEL.ECTED BY 00000431
T L) SUBSTRIPY IASTY FOR REXT PLUT B = GET ITS END TIME (TFPBY 00000732
C * USING TIME OF 1ST DATA POINT TO 8E STORED IN IT « RESET THIS 0433
C b CUMPUTATIUN UTFPD 1O ZCRUOT IFPLOT
[+ * CHANGED OR LAST PLOT B WAS DONE DUE TO FILLED B ARRAY.I+E.00000435
T T T T T T SWITCH NSWZ30 SETTTO T (POSSIBLE T ONLY IFTDATA SAMPLE 000004386
C * TIME INTERVAL CHANGES wITHIN DATA IN LAST B ARRAY) 00000437
T VUV UURIT
0232 804 ICT=0 00000439
U233 TASCSVETAST CO000%RT
0234 DO 20 J= 1.5 00000441
0235 B ITFITSPLST LT TINTUIT)Y GU TO 21 000 004%2
0236 20 CONTINUE 00000443
0237 THSC =5 CO00044Y
0238 GO TO 1255 - 00000445
U235 ZI TRST = =1 TOOVUEEE
0240 IF(IHSC«EQ.0)IHSC=1 00000447
sNES SORS -4t =0
0242 602 TIPB= TFPB 00000449
UZa3 TFPB = TFPBF THFRUTHUITMSCY O0CO0RHS5S0
0244 IF(TSPL(I)GE.TFPB) GO TO 602 : 00000451
0245 NSW730=0 00000452
C 00000453
CCOM34 *kexx STORE TIMEHsDsZyR«STATION CODELR CODE+DATA YEAR CTOJES 00000454
c * ERR FLAGsAND TIMING FLAG IN APPROUOPRIATE 3 ARRAY= rsd,Z 00000455
[ x CONVERTED FROM COUNTS TO GAMMAS - R CONVERTES 1D GAMMAS 00000456~
C * ONLY IF A FIELD READING ~ GO BACZK TO GET NEXT OF THZ 00C00457
[4 *® 10 HeD9ZsR SAMPLES OF THIS LOGICAL RECO [+] BLESS
C 00000459
0246 : 601 IF(ICT.LT+730) GO TO 9970 00000460
0247 NSW730=1 00000461
0248 G0 TO BO3 0000Ca62
0249 9970 ICT=ICT+1 00000463
0250 TMBARY(ICT)= TSPL(I) 0000064564
0251 DO 23 J=1+3 00000465
0252 23 BT(J,ICT)= FLOAT(IDCT(J,1))*%.,976408 - 2000, 000004656
0253 R{ICT) = 10CT(4,1) 00000467
0254 IF(ID(2)+EQe1s0R.ID(2) sEQa2,0RID(2ILEQ.ITRUICTI=RTUICTI®* 976408 00000468
1-2000. ) 00000469
0255 IDBAR(1,ICT)=1D(1) 00000470
0256 IDBAR(2,1CT)I=ID(2) 00000471
0257 IDBAR(3,ICT)I=ID(3) T0000472
0258 IFLG(ICT)I=IRCIND 00000473
0259 ITPLG(ICTI=ITMIND 00C00474
0260 G0 TO 24 00000475
0261 END oo000a76™




C DO000477
C 00000478
[ 00000479
C 00000480
T ¥¥E*¥¥x SUGBROUTINE ATSGRT~CONVERTS TIME DATA IN THE LJGICAC RECORD 00C0U0aBI
< * BEING PROCESSED INTO THE EQUIVALENT IN MILLISECONDS-SINCE-00000482
C £3 ZERO~ =
[« * THE TIME DATA - SEE APPENDIX B FOR DATA TAPE FORMAT 00000484
C 00000485
0001 SUBROUTINE ATSGRT(IWD1,IWD2:IYRsTM) 00000486
0002 DOUSLE PRECISION T™ OUUUUEB7
0003 DIMENSION ITMEL(9) 00C 00488
0004 TGFFST=0 OC0004BY
0005 DO 1 I=1.8 00000490
0006 CALL PICK(ITMEL(I)+IWD1+0+ IOFFST+4) T 00000491
0007 1 IOFFST=IOFFST + 4 00000492
0008 CALL PICKUITMELTS T+ IWD25050,4 ) o000U493
0009 IDY= ITMEL(1)%*100 + ITMEL(2)%10 +ITMEL(3) 00000494
0010 TAR= ITMELT4J¥10 + TTMELTSY 00000495
0011 MN = ITMEL(6)%10 + ITMEL(7) 00000496
0012 TSEC= ITMEL(BI*10 + ITMEL{9) DUT003T7
c 00000498
T ®¥¥k¥¥ RETURN A RESULT OF ZERU IF TIME DATA IS INVACID OO0 TU49Y
C . 00000500
0013 TM=U DO - 0000USOT
0014 IF(IDY LT o1 oOReIDYsGT e366e0ReIHR ¢GT 428 e0RoMNeGTe6040R «ISECGT+60) 00000502
IGO0 10 2 YUODTSTI
0015 CALL MSZRDP(IYR,IDYsIHRyMN, ISEC,TM) 00000504
0016 2 RETURN UO000U5035
0017 END . 00000506
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[ ¥Eex#® SUBROUT INE ATSGPR=-GENERATES PRINT-UUT ON THE SYSTEM QUTPUT 0000CS511
. < * UNIT OF THE DATA PRESENTLY STORED IN THE B ARRAY AS A oooo00512
C * FUNCTION OF TIME =~ SEE APPENDIX E FOR A SAMPLE OF THls 00000513
[4 * PRINT-0OUT 00000514
[S 00C00515
0001 SUBRODUTINE ATSGPR{TMBARY s BYoR¢ IDBARSIFLG, ITFLG.ICT) 00050516
0002 DIMENSTON BT(3+730)sR(730)IDBAR(3s 7301 s IFLG({730),T5TLBLIZ+%D, 00000517
1IRLBL{3+6)s ITFLG(730) 00000518
, 0003 DOUBLE PRECISION TMBARY(730) - Tt 00C00519
i 0004 DATA ISTLBL/4HLYNN4HLAKE s GHTHOM s 4HPSUNs GHWINN 4HIPES 0 HTHE 00000520
! 14HPAS 7/, IRLBL/AHNOT +aHUSEDs 4H vaHH AXsGHIS 4 4H verD> AXs 00000521 7
24HIS  ,4H sQHZ AXs4HIS s4H » 4HPROT s 4HON E s 4HXP 2 4HOTHE, 00000522
34HR EX.4HP 7 TTrTrTmm T o T 00000523
00CS DATA LNCTR/0/ 00000524
0006 COMMON/DATEZMNTH, IDYMTH T T T 00000525
0007 DD 1 I= 1,.,1CT 00000526
0608 IF(LNCTR.NE.O} GO TO 2 TTB000C52T T
0009 ISBSTA=IDBAR(1,+1) 00000528
0010 TSER= IDBAR(2,1)+1 T 00000529
0011 WRITE(6s3) ISTLBL(1.1SBSTA),ISTLBL(2,1SB5TA) IRLBL (15 ISBR) €0000530
TIRL3L (2 (S8R T, IRLBLL 35 I3BR), IRLBLIT, ISBRI S TRLBLL2, TS8R, 60000531
2IRLBL (3, ISAR) ’ 00Cc0CS32
0012 3 FORMAT(IH1/77 9X, S4HATS~E MFM CANADIAN DUMINTIN OBSERVO0000533
1ATORY AT +2A4s 1Xs 4BHMANITOBA MAGNETIC FIZLD MEASURITMENTS 00000534
2 R=,3AG/7710Xy OOHDATE DAY OF T YIMET T A AX1S D AXIS 00000535
3 Z AXIS TOTAL FIELD FG MINUS R/BX, 93HYR MON DAY 00000536
AYEAR AR MK~ SEC TGKMMASY ~TGAMMAS) ~(GAMMAS) {5AMMAS) 00000537
S PROTON 23A477) 00000538
6013 TRETR= LNCTR +8 TTOBO0USE3T T
c 00000540
(o ¥¥EE®  SET FIECD WMAGNITUDE TO 9999, 1F TARY OF THE "3 TOMPININTS 00co0s541
c * ARE INCORRECTs1.E, GREATER THAN 1950, GAMMAS 00C0C5482
C T T T T T 00000543
0014 2 B=9999, 00C00544

1SQRT(BT(1,1)%%2 + B8T(2,1)*%%2 + BT(3,1)%=x2) 00000546

0016 CALL MSCLTPUTMBARY{ITZ IVRZIDY,, THRWMN,SECY T~~~ "7 77777~ 7 0000CSa7
0017 WRITE(6+4) IYRIMNTH, IDYMTHIDY s THR MNSECBT(1+1),BT(2,1)+8T(3,1),0000C548

T8 R TFLGUCY Y, TTRLGTY 7 7 7 7 o e Q0000549

018 4 FOPMAT(BX 1241 XeA301XeT203XsI3+4Xe1242Xs1242XsF84143XeFT7e1+3XeF7+1000008550
TeIXsF 7T 28X F G el v 22XsF 7aT o+ IX2 AT, IXWATT oorTuoUC351

0019 LNCTR= LNCTR+1 00000552
0020 7 I IFTCRCTR.GES G0 FLNCTRED T o TTT 0000C553
oc21 RETURN - 00C0CSS4
0022 TENDTT ”_ T T o Q0000555




[ EEEXE sumﬁmmmmwmfvm
c * (INDIVIDUALLY)} OVER THE CHRONDLOGICALLY NEXT DATA TIME 00000561
sieCos - ~ [ =
[+ * OF THE PLOT FOR A COMPONENT IS SELECTED FROM SEVERAL 00000563
4 3 POSSTBLE SCALES FOR THE B A ]
[ * ACCORDANCE WITH THE RANGE OF DATA DISPLAYED IN THE PLOT - 00000565
€ 3 THE HORIZONTAL (VIME) SCALE IS5 CHOSEN FROMSZIVERAL  ~~ 7 "DUDODOS66
c * POSSIBLE SCALES FOR THE BEST DATA DISPLAY RESOLUTION IN 00000567
(4 * ACCORDANCE WITH THE DATA SAMPL ING TIME INTERVAL FJIR ™ TRE ~ 00000568
c * FIRST DATA VALUE STORED IN THE PRESENT B ARRAY = THE 00000569
T * CHOICE OF THE VERTICAL SCALE FOR EACH COMPONZINT AND THE™ 00000570
< * HORIZONTAL (TIME) SCALE IS DONE IN THE MAIN PROGRAM - SEE 00000571
T * APPENDIX F FOR A SAMPLE PLUT B~~~ o vo000S572
c 00000573
0001 T T SUBRTOUTINE ATSGPE (TMBARY . BT,y IDBAR, ICT IV, STLMIZSCLM Z, TIPB,y 00000573
1TERLTH IFLG 1TFLG) 00000575
00602 DIMENSTION BY(3+730)JDBAR(3,730)+IFLG(730)IVSC(31,»5CLMIT{B)s  OOCO0576
15CLM2(6) s ISTLBLI2+4) ¢ MB(3)sMT(3)ITFLG(730) 00000577
0003 DOUSLE PRFCISION TMBARY(730),YIPS,TSCL — 77~ D T o0000578
0004 DATA ISTLBL/4MLYNNGHLAKE  4HTHOM» 8HPSONy 4HWINN 4HIPES +4HTHE 00000579
TaHPKS 7 - T O0UU0USBO T
0005 DATA NSTART/C/sMBE/6T21355,38/,MT/ 38,355,672/, IBLNK/LH 7/ 00000581
0006 COMMON/DATE/7MNTH, IDYNTH DUTOU582Z
0007 IF(NSTART.EQs1} GO TO 190 . 00000583
0008 CALC IDFRMVITHSJGILL IS, 1645 ,¥217Y, V2273975 V0000584
0CC9 CALL CAMRAV(35) 00000585
0010 NSTART=1 I oo T OO0U0USEE
0011 100 CALL FRAMEV 00000587
- [+ COCODSEE
c *E#%% CHECK FOR ILLEGAL STATION CODE BZZORE PRINTING STATION 00000589
C 3 CABELC UN THIS FRAME IR ¢ [+ ] o2 ¢ [01-1-]
c 00000591
OCIZ TFUIDBARTISIIZGT 47 G0 TJ 105 ST T oO000SY2 T
0ci3 ISBSTA = IDBAR(1,41) 00C00593
oUTS CALL PRINTVIB, ISTLBLTUT . ISESTAY 20T, 10107 oUUOUSYH
c 00000595
T FFEFF PRINT ACL TABELUING FUR THIS PLOT 8 Gt oo st S GO000596
c 00000597
OIS 105 CALL PRINTVUB, BHMANITUBA s 470,100 - T © - 00000598 -
0016 ZALL PRINTV(6,6HPLOT B8+,830+1010) 00000599
[e1eB Ird CALL MSTLTDPUTIPE, IVYR,TDY s THRMN, SECY go000UBUT
0013 CALL PRINTV( 6.,6HDAY = ,792,993) 00000601
0019 TALT CABLVIFLOAT(IDY} 8403599343513} 00000602
0020 CALL PRINTV( 1G,10H DATE = ,864,993) 00000603
OUZT TALL TABUVIFUUAT {IDYMTH) s 944 49934324 142 ° Co s 90000604
0022 CALL PRINTV(3+MNTH,960,993) 00000605
orZ3 CALT CTAELVIFLOATUIVRIZI00U 993529 19 27 [oZedsdodeg o))
ocz24 CALL PRINTV(2,2HUT 450,13) 00000607
0025 CALL PRTINTVI 5+SHATS=E+300,13) 00C 00608
9026 CALL PRINTV( 13,13HDOMINION OBSY,850413) 00000609
TTTTOUZY T T T TTCALL PFINTV(L, 1HH.27,788) 00000610
0028 CALL PRINTVI1,1HD,27,472) 00000611
0029 CALL PRINTV(141HZe27,156) 00000612
0030 TALL APRNTV(C,=12+56s6HGAMMAS 412,442) 00000613
c T 00000614
c *%k¥x& GENEFRATE GRID AND PLOT FOR THE H DATASTHEN D3 THE SAME FORO0OCOC61S
[4 * THE D AND Z COMPONENT ON THE SAME MICROFILM TRAME - THE 20000616
C L] COMPONENT PLOTTED IS SELECTED BY GO INDEX J 00000617
[3 Cm T 0000C618
0031 DO 5 J = 1,3 00C00619
0032 1SUB=1VSC(J) 600060620
0033 CALL SETMIV(A42,84MB(J)sMT(J)) 0000C621
BCLED CALL GRIDIV(Z 400 s TFRLTHy»SCLMI TISUBY s SCLM2(1SUB) s TFRLT H/6es 00000622
1({SCLM2(ISUB)=SCLMI(ISUB))}/64+01:0+0s150+4) 00000623
C T T T 00000624
[ #xkkx ORAW TIC MARKS FAR HORIZONTAL (TIME) AXIS FOR THIS GRID 00€0C625
< §0600626
0035 DO 1t I= 1,59 0000C627
TT0036 7T IF(MOD{1410)4FQ.C) GO TO 1 coco00628
0037 XI= FLOAT(I)*TFRLTH/60. 00C00629
0038 TR{MBDTTSY.EQD) 60 TO 27 o 00000630
0039 CALL LINFV( NXVIXT)oNYVC(SCLMI¢ISUB))oNXV(XT)aNYV(SCLMI(ISUB)I+B) 0CC0063%
0C40 GO TO 1 00600632
0041 2 CALL LINSVINXVIXI)¢NYVISCLMI(ISUB))aNXVIXI)sNYVISCLMI(ISUB})+16) 00000633
6042 1 EONTINGE T 77 00C00634
c 00000635
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[ *FEEX DRAW TIC MARKS FOR VERTICAL (GAMMA UNIT] AXIS FOR THIS 00000636

[4 * GRID 00000637
4 G00060638
0043 DO 3 I=1,59 00000639
0044 IF({MDD(1,10) «EG.0) GO TO 3 00000640
0045 XI = FLOAT(I)*{(SCLM2(ISUB)= SCLM1{ISUB))/60. + SCLMI{ ISUB) 00000641
0046 TF(MOD({I+5)+EQ.0) GO TO &4 DU00U652
0047 CALL LINEV(NXV(Oo)sNYV({XI)}sNXV(0O)+B8yNYV(XI))} 00000643
G048 GO 10 3 (LI 1 T.X3
0049 4 CALL LINEVINXV(Os)sNYVIXI)sNXV(Os)+16,NYVIXI)) 00000645
0050 3 CONTINUE 00000646
0051 DO S5 1= 1,ICT 00000647
T BO000648
c #*kxx COMPUTE HORIZONTAL COORDINATE OF THIS DATA PO INT 00000649
T ¥ T o =
c * APPROPRIATE FOR THIS DATA POINT 00000651
T 00000552
0052 T= TMBARY(I)=- TIPB 00000653
0053 IF{JeNE e 3+0R.IFLG(IIEQLIBLNKY GO TO &0 V0000654
0054 CALL PRINTV(1,IFLG(I)NXV(T),NYV(SCLMI(ISUB))=20) 00000655
0055 G0 TF(JeNEe3eORSITFLG(ITEU.IBLNKY GO YO &01 TOVVTE58
0056 CALL PRINTV(1,ITFLG(I)sNXR(T),NYV(SCLM1(ISUB))=-29) 00000657
V057 F0T IXENXVITT V0000658
0058 ARG2=BT(JsI) 00000659
V059 TY=NYV(ARGZ] Q00U V0G50
c . 00000661
[ ®xkE%%  PLOY VALUE OF SELCECTED FIELD CUNMPORENY UON 115 GRID™ " 0O0D0UBSZ
[ 00000663
[s10 1) S CALL PLUTVUIX, IY 427 [rhtiviejvi-1 -1 3
[ 00000665
T T T RRERRE . PRINT TRE VIME (ROURVMINUTE,UR SECDNUY REPRESENTED SV EACHOUOUUG66
c * VERTICAL GRID LINE ON THE PLOT AT BOTTOM OF PLDT BENEATH 00000667
[ * THE LINE T 0000C668
< 00000669
9061 ARG=SCLMI(ISUB) D000C670
0062 1YB=NYV{ARG) 00000671
0063 TSCL= TIPS oo000672
0064 DO 6 1= 1,47 00000673
TTT0065 ACL MSCLC C+IVR, IDY, *MN, oresTE
0066 T= TSCL - TIPE 00000675
6067 IX=NXV{T) - 00000676
0068 IF(1eFGel sOReI EQe7sOReTFRLTHoNE 0600004} GO TO 7 00000677
0069 TSEC= SEC vovOUE7E
0070 CALL LABLV(FLOAT(ISEC)IX~B41YB=12+2s1+2) 00000679
BN X <J & R <12 R o o I = oo000B80
0072 7 CALL LABLV(FLOAT(IMR)}4IX=1641YB8=42,241,2) . 00000681
6073 CALL LABLVI(FLOAT(MN) 3 IX,1YB=G52s152) 00000682
oc74 - 6 TSCL = TSCL + TFRLTH/6, . 00000683
9075 7 T RETURN T Tt T o oo00068F

0076 . END ’ 00000685
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[4 ¥%kEXX SUBROUT INE ATSGPC-~—--=GENERATES A PLOT OF THIRTY 00000690
c * SECOND AVERAGE Hs Ds Zs COMPDONENT VALUES 00000691
T 3 TINDIVIDUALLY) OVER THE CHRONOLOGICALLY NEXT DAVTA VIME 00000692
c & SPANsI+Eo CONTENTS OF PRESENT C ARRAY = THE VERTICAL SCALE00000693
[3 * OF THE PLOT FOR A COMPONENT IS SELECTED FROM SEVERAL 00000694
c * POSSIBLE SCALES FOR THE BEST DATA DISPLAY RESULUTION IN 00000695
C * ACCORDANCE WITH THE RANGE OF DATA DISPLAYED IN THE PL
c * THE HORIZONTAL (TIME) SCALE IS SET AT 1 HOUR 1IN LENGTH 00000697
c * AND BEGINS AT THE EXACT HOUR IMMEDIATVELY PRECEDING THE 000006968
C * TIME OF THE 1ST DATA VALUE STORED IN THE PRESENT C ARRAY -00000699
C [ CHOICE OF THE VERTIGCAL SCALE FOR EACH COMPONENT AND THE 00000700
c * HORIZONTAL (TIME) SCALE IS DONE IN THE MAIN PROGRAM = SEE 00000701
4 ® APPENDIX G FOR A SAMPLE PLOT ¢~ 00000702
c 00000703
0001 SUBROUTINE ATSGPCITMCARY (BT, ISBSTA, ICTC, IVSC,SCLMTSCLMZ, TIPCY — O0UOU708
0002 DIMENSION BY(3e130)s IVSCL3)+SCLMILG), 00000705
1SCIM2{6)+ ISTLEL(Z2+41+MB(3) MT(3) 60000706
0003 DOUBLE PRECISION TMCARY(130),TIPC,TSCL 00000707
9004 DATA ISTLBL/GHLYNN:4HLAKE s 8HTHOM; 4HPS0ONs aHWINNdHIPEG+4HTHE 5 00000708
14HPAS 7/ 00000709
0005 DATA T MEB/Z87Z2+355,387,MT738,355:6727 TFRLTAZ73500000,.7 ~ OOUO07IC
0006 COMMON/DATE/MNTH, IDYMTH 00000711
0007 CTALL FRAMEV vooov7I2
c 00000713
4 *k6 %% CHECK FOR ILLEGAL STATION CODE BEFORE PRINTING STATION —— 00000713
c * LABEL ON THIS FRAME 00000715
C OUUOC7TE
0008 IF(ISBSTASGT«4) GO TG 105 . 00000717
0009 CALL PRINTV(Bs ISTLBL(1,13B5TA) +200,1010) “puvooTIE
c 00000719
[+ *¥¥%%  PRINT ALL LABELLING FOR THIS PLOT B DOUO0720
c 00000721
0010 105 CALL PRINTV(8,BHMANITOBA 47010107 00000722
octt CALL PRINTV(6,6HPLOT C+830+1010) 00000723
IR ¥3 CTACL PRIRTVUE0, 20RT30 SECORD AVERAGES T, 270,9937 TO00072%
0013 CALL MSCLDP(TIPC,IYR,1IDY,s IHRsMN, SEC) 00000725
0014 TALL PRINTVU 6,6HDAY & 4 792,993) —TOU000726
0015 CALL LABLV(FLOAT(IDY) 840,993, 3s1,3) 00000727
0016 CALL PRINTVU 10310H DATE = ;864:9937 V0000728
0017 CALL LABLV(FLOAT(IDYMTH) 1944+993325142) 00000729
o018 CALL PRINTVII MNTH,960+993) DOUO0730
0019 CALL LABLV(FLOAT(IYR)1000s9934241,2) 00000731
0020 TALL PRINTVUZ, ZHUT 450,137 TOU00732
0021 CALL PRINTV( S5+SHATS=E»300,13) 00000733
0022 TALL PRINTV{ T3, 13ADONINTON OBSY, 850,137 ~QooO073E
0023 CALL PRINTV(1s1HH.27,788) 00000735
5024 CTACL PRINTVIT IAD 2753727 VUDOU736
0025 CALL PRINTV(141HZe274156) 00000737
0026 CALL APRNTVIO =12+ 6»OHGAMMAS,» 124927 LrAth A i g T
< 00000739
T *FERK GENERATE GRIU AND PLOT FUR THE H DATAs THEN DU THE “SAME FUROOUO0U730
c * THE D AND Z COMPONENT ON THE SAME MICROFILM SRAME - THE 00000741
[d £ COMPONENT PLOTTED IS5 SELECTED B8Y DO INDEX J G0000742
[ 00000743
9627 B3 5 J = 1+3 00000744
o028 1SUB=1VSC(J) 00000745
0029 CALCL SETMIVIAZ 87 MBIJII-MTTIIT— 7 ~ - 0U00U7ES T
2030 CALL GRIDIV(200e¢ s TFRLTHySCLML (ISUB)+SCLM2( ISUB) +TFRLTH/ 644 00000747
T T T I(sCLME(ISURYSSTIMITISUBY I /6403050, 1, 044) TUUT0748
c 00000749
T Exk k¥ DRAW T MARKS FOR HORIZONTAL ] AX OR TH
c 00000751
TTH031 DO 1 1= 1,59 Tt T T - 00000752~
0032 IF(MOD(I,10).5Q.C) GO TO 1 00000753
T 0033 XI5 FLOAT(TY#TFRLTH/60. e - T T T TTTTO0000758 T
0c34 IF(MOD(1+5).EQ.0) GO TO 2 00000755
0035 CL CINEV( NXV{XIIZNYV(SCLMT BI)SNXVIXITTN [ ¥
0036 GO TO 1 00000757
OO T T T T T T TZ TTACLTLINE VINXVIXT ) G NYVISTLMI TISUB) )y NXVIXTTsNYVISTLUMI TISUBY) +16) DQ000758
0038 1 CCNTINUE 00000759
T T T e e - : - D00 OC760 ~
c ®kkxk DRAW TIC MARKS FOR VERTICAL (GAMMA UNIT) AXIS FOR THIS 00000761
C * GRID 00000762
c 00000763
R+ T 1 {- A » T+ Bin: S =1 B L T T cD000764
0040 IF(MOD(I»10)+50Qs0) GO TO 3 0000C765

Cc-11



TTO0AY T XTI = FLUAT(IIF(STLMZ(ISUET= SCLMITISUBY 7580 ¥ SCLEIUISUBY — ~ OOUD0766

0042 IF(MOD(L+5) .EQ.0) GO TO 4 00000767
0043 CALL CINEVINXVIO T s NYVIXI T s NXVI(O s J¥BRYVIXTIT) — ouoo07E8
0044 GO TO 3 00000769
T 0045 & CALL LINEVINXVU{O ) NYVIXRLI s NXVI{OJFIG,NYVIXTITY 0000770
0046 3 CONTINUE 00000774
0047 DOS I= 1,.ICTC 00000772
c 00000773
T TEEE¥ T
c * (SELECTED BY DO INDEX I) 00000775
T VO0VO?7S
0048 T=TMCARY(I)=TIPC 00000777
0089 IX=NXVIT) 00000778
0050 ARG2=BT(Jol) 00000779
g051 TY=ENYVIARGZ] oUooU78Y
[ 00000781
T XN R PLOT VALUETUF SECECTED FIECD COMPONENT ON~ITS GRID ™ 00000782
[ 00000783
0052 5 CALL PLUTVIIX IV 427 0000078%
C 00000785
e ¥X¥¥¥ PRINT TRE TIME — (ROUR AND WINUTEY —  REPRESENTEY SY EATHUO000786
c * VERTICAL GRID LINE ON THE PLOT AT BOTTOM OF PLDT BENEATH 00000787
T * THE LTINE 00000788
[ 00000789
U053 ARG=SCTLMITISURY 00000790
0054 1YB=NYV{ARG) 000007314
[J42:3) TSCLC= TIPT V00VO7TIZ
0056 D0 6 I= 1.7 00000793
0057 CALL MSCLOPTTSCL IYRTIOY T THRyMNG SECT 0000079%
0058 T= TSCL - TIPC 00000795
0059 TX=NXVITY 00000796
0060 CALL LABLVI(FLOAT(IHR)+IX~1641YB=442+102} 00000797
FORTRAN VG LEVEL T8 ATSGPT - —DATE = 70273 TR0/
D061 CALL LABLV(FLOAT(MN),IXsI1YB=4,241,2) 00000798
0062 6 TSCL = TSCL + TFRLTH/6. - 00000799
0063 RETURN 66000800
0064 END 00000801

C-12



[4 x%%%* SUBROUT INE MSZRDP~-CONVERTS A DATA TIME GIVEN BY YEAR, DAY 00000806

[ * HOUR MINUTE,AND SECOND TO ITS EQUIVALENT IN A SINGLE TIME 00000807

C * UNITsT<Es MILLISECONDS SINCE ZERO YEAR (SEE EXPLANATION 00000808

C * IN DOCUMENTATION TEXT) 00000809

C 00000810
0001 SUBROUTINE MSZRDP(YR,DAY» IHRsMN, ISEC, TMSZYR) 00000811
0002 DOUBLE PRECISION TMSZYRsYMS,YINCsDAYMS MDY ‘00000812
0003 INTEGFR YR4DAY, YRSV 00000813
0004 COMMON/ZROYR/1IZYR ojoo08ia
0005 DATA YRSV/0/ 00000815

[ 00000816

[« *xkk%k BY~PASS CALCULATION OF MILLISECONDS FROM ZERC YEAR TO YEAR00G000817

[ * OF THIS DATA TIME IF IT IS SAME AS YEAR OF VHE DATA TIME " 00000818

C * IN THE LAST CALL TO THIS SUBROUTINE TO AVOID UNNECZESSARY 00000819

C * COMPUT ATION T 00000820 T

[ 00000821
0006 IF(YR.EQ.YRSV)GO T0 2 T oooov8zz
0007 YRSV=YR 00000823
0008 YMS=0.D0 00000824
0009 IF(YR.EQ.IZYR)GO TO 2 ocooocs2s
0010 TUL = YR=1 DUOUTUBZS

C 00000827

C *¥kEA%®  ADD THE MILLYSECOND EQUIVALENT OF A YEAR FOR EACH YEAR 00000828

c * THIS DATA TIME EXCEEDS THE ZERD YEAR AS PART OF THE 00000829

C * COMPUTATTION OF THE FINAC RESULCT (TMSZYRJ RETJURNED BY THIS 00000830 -

c * SUBROUTINE =~ MAKE APPROPRIATE ADJUSTMENT FOR ANY LEAP YEAR0D000831

[ ¥ ENCOUNTERED IN THIS COMPUTATIUON o00v00832

C : 00000833
0011 DO 1 I=1Z¥R,IUC DO00UEIA
0012 YINC=31536000000.D0 00000835
0013 TF(MODTT,4T . EQ0YVINC=31622400000.00 00000836
0014 1 YMS=YMS+YINC 00000837
0015 2 DAYMS=(DFLOAT(DAY)=1.,D0)#86400000,.,00 UO00UB3IB
0016 MSDY =IHR*3600000+MN* 60000 +ISEC%1000 00000839
0017 THSZYREYMS*DAYMS+MSDY - DO0DOUBAD
o018 RETURN 0000084}
0019 END - VU00TBEZ

C-13



[ F¥FEFF SUBRDUTTNE WMSCLOP-CONVERTS A DATA TINE IN M5 SINCE ZERO — OOUOCEE7T —
[+ * YEAR (SEE EXPLANATION IN DOCUMENTATION TEXT) TO ITS 00000848
C TE EQUIVALENT IN YEAR,DAY OF YEAR,HOUR, MINUTE,SECOND, ~~  OOOOUEAY
[ * MONTH AND DAY OF MONTH(THE LATTER TWO OUTPUTS ARE IN THE 00000850
[ X COMMON SECTION NAMED DATE) 00000851
[ 00000852
0001 SUBIOUTINE MSCLOP(TM, YR, DAY, HR;MIN, SEC) 00000853
0002 DIMENSION MNTHLM(12) s MTHBCD(12) 00000854
0003 DATA MNTHLM/31+759:90,120,151,181,212,243,273,30%,334,3657 ~ 0O00OOU855
0004 DA.TA MTHBCD/ 3HJAN s 3HFEB» 3HMAR s 3HAPR s 3HMAY s 3HJUN 5 3HJU. - 3HAUG,000008S6
T3ASEP ,3H0CT : SANOV, JHUEC7 s MTHERR7GHERRM7 ooU00857
0005 INTEGER YR YRORG DAY s DYRMs HR s HRM 00000858
0006 DOUSLE PRECISIUON THM, TMWRK» YRS oO0U0B5Y
6007 COMMON/ZROYR/YRORG 00000860
0008 COMMON/DATE/MNTH, IDYNTH 000086
0009 TMWRK=TM 00000862
0010 YR=YRORG 00000863
Cc 00000864
T T € *%%%x%¥ FIND YEAR OF DATA BY ADDING I TUO ZERO YEAR FJR EVERY 00000865
[« * MILLISECOND EQUIVALENT OF A YEAR CONTAINED IN THE INPUT 00000866
C * FOR LEAP YEAR 00000868
C V0000869
0011 DO 1 I=1+5 00000870
0012 YRMS= 315386000000.00 TODUUBTY
0013 IF(MOD(YR:4)+EQe0) YRMS = 31622400000.D0 00000872
0014 IFITMWRK .CT+.YRMSTGO TO 2 VUTOTB73
0015 TMWRK=TMWRK = YRMS 00000874
(]2 ¥ T VYREYRFT UUUUUE7S
C 00000876
T T € ¥%% k¥ COMPUTE TAY OF YEAR FROM NUMBER OF MS RENAINIRG IN INPUT  O0O0CO0UB77
C * TIME WHEN ALL EXACT YEAR EQUIVALENTS IN MS HAVE BZEN 00000878
T * REMOVEID Q0000879
C 00000880
vUT7 Z DAY = TMWRK/7B540C000.D0F1 % TUUOUEBT
0018 DYRM=DMOD (TMWRKs 86400000+00) ooooo0s8s2
T 00000883 —
c *%xx¥% COMPUTE HOUR OF DAY FROM NUMBER OF MS REMAINING IN INPUT 00000884
T X TIME WHEN ALL EXACT DAY EGQUIVALENTS IN"MS HAVE BEEN 000 008BBS
C * REMOVED -~ SIMILARLY GET MINUTE AND SECOND 00000886
C ' o000 887
0019 HR = DYRM/36C0000C oocoo888
0020 ARNM= MOU(OYRM»y 36 00000) A i I 00000889
o021 MIN= HRM/60000 0Cc000890
o022 MITNRM= MODTARM 600007 TO00TBIT
0023 SEC= FLOAT{(MINRM)/1000. - ogooo0892
T 000 008Y3
C **xk%k FIND MONTH OF INPUT DATA TIME - TO DO THIS FIND THE MONTH 00000894
T T Y HAVING A BEGINTAND END DAY OF TTHE YEAR-WHATICH BRACKET TTHE 00000895
C * DAY OF THE YEAR OF THE INPUT TIME AS FQOUND A3UVE 00000896
T : 00000897
0024 IF(DAY-GTMNTHLM( 1))} GO TO 3 00000898
0025 IDYMTH=DAY 00000899
0026 MNTH=MTHBCD( 1) 00000500
0027 RETURN 000060901
C 00000902
C #x¥x%x AOD 1 TO END DAY OF YEAR OF ALL MONTHS OF THZ VEAR AFTER O0000903
C * JANUARY IF THE YEAR OF THE INPUT DATA TIME IS A LZAP YEAR 00000904
[4 000600905
oc28 3 INC=0 00000906
0029 IS(YRMS.EQ.31622400000.00)INC=1 00000907
0030 DO 4 I=2,12 00000908
0031 IF(DAYLLE o (MNTHLM(I)+INC)) GO TO S 0000C909
032 4 CONTINUE 00000910
[ 00000911 —
[ *¥&kkx ERROR RETURN 00000912
C 00000913
0033 IDYMTH=50 00000914
0034 MNTH=MTHE RR - 000009157
0C35 RETURN : 00000916
C [[:[sJeJel-d g
C *kdk¥ CALCULATE DAY OF MONTH BY SUBTRACTING THE BEGIN DAY OF THEO00000918
4 ¥ YEAR OF THE MON N NIN
C * DAY OF THE YEAR OF THE INPUT DATA TIME =~ IF THE MONTH OF 00000920
[ * THE CATA TIME IS FESRUARY ITS BEGIN DAY OF THE YEAR IS~ 00000921
C * THE SAME WHETHER THE YEAR OF THE INPUT DATA TIME IS A 00000922
C 3 TEAP YEAR OR NOT UUTDUIZ3
C 0000C924
0036 5 IF(T.2Q.2)INC=C 00T 00925
0037 IDYMTH=DAY=-MNTHLM(I=-1)=-INC 00000926
0038 MNTH=MTHECD{ ) TT U000 00927 T
0039 RETURN 00000928
0040 END - TTToOo000929
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NOTE:

APPENDIX D

MAUTO-FLOW'" PROGRAM FLOW CHART

THE AUTOFLOW INSTRUCTION BOOKLET OBTAINABLE
FROM THE APPLIED DATA RESEARCH CORP. OFFICE
AT GSFC CONTAINS AN EXPLANATION OF THE NUM-
BERS WRITTEN ADJACENT TO THE AUTOFLOW CHART
BOXES. THESE NUMBERS ARE GENERALLY AUTOFLOW
PAGE, BOX, OR FORTRAN STATEMENT NUMBERS.
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CHART TITLE - MAIN PROGRAM
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CHART TITLE - MAIN FROGRAM
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CHART TITLE -

SUBROUT INZ

17417===>

*

-

TRUE * .
$emmims LNETR oNEs 0 #
* *

* *
s .
FALSE
©
1SBSTA =
10BAR(1 1)
1S8R =
T0BAR{Z241) ¢
os

4
7 VIA FORMAT
7 FROW THE LIST 7/

NOTE 65
LN A
- LIST = *
* ISTLBL(1+1585TA)e *
* ISTLBL(Z2.ISBSTA}, »
* IRLAL(1.158R}. »
* IRL3LE2+1S3R)s *
* IRL3L(3.[SER), *
* IRLOL{14ESBR}s *
* IRLIL(2+1SBR1, =
* IR_BLI3,ISBR) *
c e s s s XL &S S

06
SV U4
| LNCTR = LNCTR ¢ 8 |
f S hainiilocttdbb S §

*essx  SET FIELO
MAGNITJUDE TO 9999 IF
ANY OF THE
COMPONENTS

INCORRZCToloEs
GREATER THAN 1950,
GAMMAS i

L]
TRUE
1
8=
SARV(BT(1.1) 932 +
BY(2.1)682 +
BI{3.11%22)

3 H
1 MSCLDP H
. (THMBARY(L )« H
o 1YR.IDYs1HRe H
1 EC) H

————

L.

AUTOFLOS CYART SET - Ge3eFelo

ATSGPR(THBARY 8T «R ¢ IDBARS IFLGs ETFLGHICTH

pmmm e —————————3

| wore 1
S *EE e E xS

XTI TYYYS
sHBORRRNS

14
[OOSR S 4
LNCTR ¢+ 1 |
sk b ]

1 « 13
E
*

*
FALSE » *
temere3 LNCTR oGEs 3} &

e a

s/ WRITE TO DEV 7

/7 VIA FORMAT 7
o
7 FROM THE L1IST /

ATS=5 5D STA #AS

DATA PRIS
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CHART TITLE - SUBROUTINC

RUE * *
t==——-% NSTARY +EQe 1 *
. »

* *
s s
.
FaLsE
n2
..... VRSO, S -4
H
1DFRMY H
[ H
HaJaGILLIS * W
o ' 645t ¢t K
"
"
x

seex CHE

ILLEGAL sxn‘laN cobg
BEFORE ARIN'

STAY (ON
*

FRAME

LA3ZEL ON THLS

RUE .
fmmm— IDPAR(141) .
* .GT. &

-
s %

*
FALSF

1555
KDHAR(I-I)

f S ————
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semsxn  PRINT AL
LABELL ING FOR T413
PLOT B

PRINTY =
(esoHpLITY M
FO1An)

"

....... ST
11

AU ———m—
2 H
1 "
. Ulva.lvu.wv. n
~ YMN "
1 "
_______ - 8

AUTOFLIW CHART SET = 3»3,%¢Ce ATS-5 327 STA WAS DATA 2333

IRENTV
(64 6HDAY =
«792,993)

LABLY
(FLOAT(IDY}, #
RAC ;9934341430 H
H

RENTV

944,993,241,
2)

NTV

LAALY “
{FLOAT{IYa), o
1ARTL393,2,1, M
2} H

———

1

ARENTY

(242437057,
12}

*ITITII#C

20
SNSRI P
PRINTY H
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Ee3%%,12) -

H

A S
21

e )
"
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(134 H
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»
ARINTY H
EN

"
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4
-
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CHART TLTLE - SU3ROUTINE
s . ’

20482we~>

neay

seees  COMPUTE

HOR[ ZONT AL COURD INATE
OF THIS DATA POINT

* SELECTED 4y
00 INDEX 1) = ALODT
AND/OR F FLAG IF

* APPROPIIATE
FOR THIS DATA P3INT

T

TRUF

.
* J eNEe
«ORs IF
*eE

16
................. -t
H

H

t141FLGEDDs H

XVET )y H
NYVESCLML “
fisus)) - 20)

7

* »
J eNEs 3 %

oDRe [FFLGILY *

#ekQa TOLNK
. *

- %

.
FALSE

e

I3

“

BRINTY "
QeITFLGLES. H
NXVAThs H
NYVESCLMY "
Lisus)y - 29) o

IX = NXVIT)
= BT(Je1}
NYVIARG2)

sakse  PLOT VALUE OF
SFLECTED FIFLO
COMPONTNT an ITS 681D

AUTOFLI® CHART SET = Ge3eFaCe

ATS-5 330 STA WA

ATSGPS( THBARY BT, IDBARS 10T, IVSCoSCLNL +5C_ 424 TIP3, TFRLF

fommmms

wEzem

.

= 1
. s
. .

*
END 0 D0 &
Loor? &

+ o«
YES

PIATNT

THE
TIME (HOURJMINUTE,OR

SECO
Y E

@

-
LINE ON

ND }  REPRISENTED
A

CH
VERTIZAL

GRIOD
T4E P_JT AT

BOTTOM OF PLIT

HENEATH
*

THE LINE

1

ARG

1Y8 =

= SCLMECI5U3)
NYVIARSH

TSCL = viPa

ons

PO

T = TSCL - Tidy

MSTLOP H
CTSCLIYR410Y, H
IHRyMN,SEC)  H
H
——————

IX = NXVIT)

JASLY
(FLIATCIoRD,
IX = 15,1¥3 -
Ae2ele2)

2iITTLE

v

LYSEFE R

T5CL = TSCL ¢
TER_ 14760

L ABLY
(FLOATCISEC),
IX = 3,1¥3 =
2
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CHART TITLE - SUSRUJTINZ  ATSGPCITMCARY (0T, 1SBSTALICTC.IVSCoSCLML ¢ 5CLM2,T122)

N9 06~ ->|

a

#eses CHECK

ILLEGAL STAY M

BEFJRE PRINT LASLY H

STATION (FLIAT{IYR). M
"
M
*

FOR
ON CODE
G

1
NS

FRAME

LABEL ON THIS 1APA,393,2,1,
2)

x  n2
s =
- *

.
SBSTA #+GTa & *
*

"
PRINFY "
{S4SHATS = H
E4377,13) H
H

*

7
*
n
PRINTV H
. H

13HD0MINI OY0BS
#xxsx  PRINT ALL ¥857,13) “
LABELLING FOR THIS
PLOT

PRINTV H
(84BHMANITISA,
470,161 "

.
H
PRINTY H
{6+ 6HPLATC, -
83010171 "
H
o e e
"6
NI Ui »
H
PRINTV H EEEY JI4w TIZ
(20, I MAR<S =13 vEaTEIA
26 H i DIsg TIZ {GAMME JNTT)
| 32 SECONDAVERA H MARKS FOR $331Z3NVA_ ™S
933} H {TIME) AXI5 =0R T415
BOANRA GRID
33
a7 e
——————— APINTV H * .
3 - ® .
1 MSCLOP n 12+5,6HGAMMAS s H * ..
o | tTIPCLI¥R,IDY, M 12.442) H .
~ IR, MN,SEC) W | 2 - - PRI
1 H
. 3
.
sskke  GINFRATZ GRIOD *
o8 AND PLOT FOR THE M * « TIgT
W et e 20 e e DATA ,THEN D0 THZ SAME * * r2 - MITe2%) -t
H FOR LI IY TR S8 B S .« JEFar .
PRINTV " * THE 0 A¥D Z Ede ~ o«
{626HDAY = L] COMPONENT ON THI SAME * * *
+762,993) “ MICROFILM FRAME ~ THE L .
H » MIONENT . 5
PLOYTED 1S SE.ECTED >
Y N0 INDIX J .

NOTE 22
* . 37
LASLY *  BEGIN DO LIOP % 23
(FLOAT(IDY )y - = 1. 3 . e
8404993,34143) H I I R x1
H FUIATCTY -
254P7-—=> CTER_TH/G".
: bebi e S
Pa—
1 1
| bt
u . 3
PRINTV H * .
(17 1 DHDATE H 24 * . * 39
« 8644993} " * . + raux « e
" " ® MIDCPL5) o€Da oomnobooeee .
e —m—— sermuty i . 3 . . TRy
(a243,M3000, H . - * MI0(1.5) JE2s -t
EHE H s M H H
11 H * - ®
O ———— LS. . FALSE .

.
cALSE

LABLY "
(FLOATCIDYMTH) H
+9844993,2, 14

2)

H

B e e

-

*TLIELTLI @S

| SSESNIPRIPIIY. v
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CHART TITLE

SU3ROUT INE

axasx NP UTE
HURIZONTAL COORDINATE
UF THIS DA N
SELECTED BY
1

TMCARY(1) —
TISC
IX = NXVIT)

ARG2 = aflJsl}

NYV{ARGZ)

crxer
SELECTED FIELD
COMPONENT ON (TS GRID

PLUT VALUE OF

PLOTY
CIXelY¥,a2)

$ITITIL ek

. N
4 SND OF D0 ke
. LNoL?

.

rerne

PRINT THE
{HUUR AND

NTEL DY EACH
VERTICAL SRID

.
LINE ON THE PLAT AT

AUTOFLIY CYART SET

JOTTORIIPY S Y- PO Y

MSCL28 H
(TSCLEYRWIDY, H
IHR<MN,SEZ) MW
H

.

T = TSCL
IX = NXV(T)

-~ TIPZ

- 1541¥3 =

H
LAGLY H
(FLIAT(IH), M
1 N

as2e142) "

LAfLY
CFLOAT(MN} .1
IYE - 44241

ox

TSCo +
TFRLTH/ 5

.
END 0 DD %
[IC1. % A
.
« e

-
YES

ATSGAC{THCARY 48T, 1585F 8, [CTCoIVEC,SCLML 450 _M2,TIC)

Ge3sFaCs

ATS-5 GID STA MAS

DATA P33
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AUTOFLI S CHART ST

- SUIRQUTINI M5 ZRIM{Yi4OAY 4 LHR ¢ UNs [SECeTM3ZYR)

s WSz

“SeNe-=>s

seres  BY-PASS
CALCULATION OF
MILLISECONDS FROM
ZERD YCAR TO YEAR
H oF T
TIME
YEAR OF
*

CALL TQ THIS
SUBROUT{NE FO AVOLD
UNNECESSARY

. CIMPUTATION

-

»

senes  ADD THE
MILL 1 SECO!
EQUIVA_ENY OF A YEAR
FOR EACH YEAR
* THIS DATA
TIME EXCEEDS THE ZERD
YEAR AS PART OF THE
. COMPUTATION
* OF THE FINAL RESWLT
CTMSZYR) RETURNED BY
THIS

SUBROUT INE =
MAKE APPROPRIATE
ACJUSTMENT FOR ANY
LEAP YEAR

* ENCOUNTERED
IN THIS COMPUTATION
NOTE 605
RN IR R
SEGIN DO LIOP  »
11 = 12ZYR, UL #
EEE R AP AR A Y

28410-==>

weaw

06

YINC =
31536099C 004 DN
B e e e e

o7
-
*
FALSE * .
—wm% MDD{[+4) ¢EQe ®
- a .
- *
« o«
*
TRUE

ng

I YINC =
31622400901, DN
B i i e s i 0 e

S ————

S QSR

o
- .4
| vms YHMS + YINC | s
» b S
| SOOI Y " P PO Y
2 1
« 10
s s DAYMS
. * tDFLOAT (DA

Y) -
14073486430303%.37

MSDY =
IHR$36°DNY &
Y NN$EIODY &

csee ISEC*1 319

THSZYR = YMS +
DAYMS + MSDY

13

® EXIT &
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CHART TITLE - SUBROUTINE

/7 MsCLDP 7

nJ-L‘!.--—>l

THWRK =

™

YR = YRORG

[ .

*389%  FIND YEAR OF

EQUIVALENY OF A YE
cuNrAmEu IN THE

* TA TIME{IN
MS S INGE lenu YEAR) -
Nax ' Saoe ER
ADJUSTRENT

FOR LEAP YEaR

NOTE A2

IR R R R
BEGIN 0Q LOOP  »
1 1= 1+ 5 *

N A A

menn

FALSE = .
4=--—x  MOD(YR.4}  *
¥ eEQs O
.
s e
*
TRUE

,,-_-_---.__._>‘

* rs
. %

. »

bomwct  THMRK oLTe  ®

* YRMS *
»

o«
*
FALSE

a7

MSCLOP{TH, YRy DAY, HR 4 MINLSEC }

THWRK = TMWRK «
YRMS

asses  COMPUTE DAY
OF YEAR FROM NUMBER
QF MS REMAINING IN
INPUT

TIME wHEN ALL

EXACT YE
EQUIVALENTS [N S
HAVE %E

REMTVED

| ST

DAY =
TMURKZ864DNAG0
D 4 1e

YRM =
DMUDT THERK
anfanr

savne

COMPUTE HOUR
OF DAY FROM NUMBER OF
13 REuAIMNG In InNouT
* HMEN ALL
EXACT OAY' EoulvALEurs
IN MS HAVE BEEI

* Al
SIMILARLY
AND SECOND

HR = DYRM/357nAAR

HRIM =
MUD{DYRM,35672130)
MIN = ARM/53209

MINRM =
MOD {HRM53313)

Lo

AUTOFL32 CHART SET - GeSeFsCe ATS-5 GID STA NAS

JANIARY 1T
THE YEAR 3T THE 14207
DATA TIME 15 A _Z&3
YEAR

Ry
17
[ SV SRS SRR+
i IND = A I
[ PO
* 18
* *

FALSE & YRM3 JEQs &
————t 31622":!\00. *
.

x o«

.
TRUE

SEL =
FLOAT{MINN)
71773

]
INPUT DATA TIME -
DO THIS FIND THEZ
MONTH

»

EIND uuum o

SAVING A
BEGIN AND ENO JAY OF
THE YEAR wHICA
BRACKEF THE
* AY 07 THE

YEAR OF THE INPJT
TIME AS FOUND A30VE
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APPENDIX E

SAMPLE OF THE NUMERICAL DATA VALUE

PRINT-OUT DISPLAY OUTPUT
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APPENDIX F

SAMPLE OF THE MICROFILM NON-AVERAGED

DATA DISPLAY OUTPUT (PLOT B)
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APPENDIX G

SAMPLE OF THE MICROFILM AVERAGED

DATA DISPLAY OUTPUT (PLOT C)
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APPENDIX H

DEFINITION OF THE H, D, Z DATA COORDINATE SYSTEM



GEOMAGNETIC NORTH POLE

/CENTER

O oF

EARTH

H,D,Z Coordinates. On any spherical surface concentric with the earmn
the H axis points to the geomagnetic north, the D axis to the geomagnetic
east, and the Z axis to the center of the earth.



APPENDIX 1

IBM 1800 PROGRAM FOR COPYING

ATS-5 GROUND STATION TAPES

Written by Dave Fisher of IBM
at Goddard Space Flight Center



RAPPENDIX I = IBM 1800 PRUGRAM FUR CUPYING
*ATS=-5 GRUUND STATIUN TAPES - WRITTEN BY
*DAVE FISHER UF IBM AT GUDDARD SPACE FLIGHT CENTER

e
R
ste
b4

e
ped

BEGIN LDX L1 =-3600 FILL BUFFER WITH HEX 91§
LD HEX9
LUuP STU L1 AREA+3601
MU X 11
ML X L UuP
CALL MAGT READ TAPE RECURD
uC LIST
LU LIST TEST BUSY
BSC z
MD X -
LD LIST+6 CHECK FUR EUOF
cMmp FUUR
MU X WRITE
mbD X WRITE
CALL MAGT WRITE FILE MARK UON UUTPUT
*TAPE
e LISTm
LD LISTm TEST BUSY
BSC VA
MD X F-3
CALL TYPEN TYPE ENDING MESSAGE
uC LSTYP
CAL L EXIT
WRITE CmP SIX CHECK READ ERRUR
MU X WRT
MD X WRT
LD UNE YES=SET FLAG IN UUTPUT
#*RECURD
STU AREA+9
WRT  CALL MAGT WRITE UUTPUT TAPE RECURD
vC W_IST
LD W IS1 TEST BUSY
BSC z
MDD X *=3
MU X BEGIN GU TU PRUCESS NEXT RECURD
LSTypP DC
DC
BSS 5
uC /2011
pcC MES
SIX pC 6
ONE vC 1
HEX9 uC /9949



MES DG MES2=MES]

MEST  DMES TRATS-E CUPY Jub CUMPLETED'E
MES?  BES 0
LIST  wC

uC

B8SS 4

vl

uC /2000

vC AREA
L ISTm C

e

BSS 4

DC

uC /8001

LC
W_IST DC

uc

BSS 4

bC

uC /4001

DC AREA
FUUR vC 4
AREA LC 3600

BSS 3600

EnND BEGIN



APPENDIX J

LISTING SHOWING THE IBM 360 JOB CONTROL CARDS
AND THE TI, TF CARDS FOR RUNNING THE
ATS-5 GROUND STATION MAGNETOMETER

DATA PROCESSING PROGRAM



